
 
 
 
 

 
NHDES ALTERATION OF TERRAIN 

PERMIT APPLICATION 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

ATLANTIC WIND, LLC 
WILD MEADOWS WIND PROJECT 
ALEXANDRIA AND DANBURY, NH





 

i 

TABLE OF CONTENTS 
*  Information that is not applicable to this project is noted by N/A and has been omitted from this report 

 
1.0 AOT APPLICATION (unbound) 

 AOT Signed Application 
AOT Application Fee (check) 
USGS Location Map 

 
2.0 PROJECT INFORMATION NARRATIVE (bound report) 
 2.1 Copy of the signed Application 
 2.2 Copy of the Application Fee (check) 
 2.3 USGS Location Map 
 2.4 Certified Mail Receipts 
 2.5 Application Checklist 
 2.6A Project Narrative (Overall Project) 
  2.6.1A Project Summary 
  2.6.2A Existing Conditions 
  2.6.3A Proposed Site Conditions & Disturbances 
  2.6.4A Rainfall Data 
  2.6.5A Peak Runoff Control Requirement  
  2.6.6A Channel Protection Requirement 
  2.6.7A Ground Water Recharge Volume 
 2.6B Project Narrative (Substation Interconnection Station) 
  2.6.1B Project Summary 
  2.6.2B Existing Conditions 
  2.6.3B Proposed Site Conditions & Disturbances 
  2.6.4B Rainfall Data 
  2.6.5B Peak Runoff Control Requirement  
  2.6.6B Channel Protection Requirement 
  2.6.7B Ground Water Recharge Volume 
 2.6C Project Narrative (Operation and Maintenance Building) 
  2.6.1B Project Summary 
  2.6.2B Existing Conditions 
  2.6.3B Proposed Site Conditions & Disturbances 
  2.6.4B Rainfall Data 
  2.6.5B Peak Runoff Control Requirement  
  2.6.6B Channel Protection Requirement 
  2.6.7B Ground Water Recharge Volume 
 2.7 Surface Water Impairments 
 2.8 AOT Screening Layers 
 2.9 NHB Letter/Response 
 2.10 NRCS Soils Information 
  (Web Soil Survey Map) 
 2.11 Aerial Photograph  
 2.12 Site Photographs 
  A. Overall Project 



 

ii 

  B. Substation Interconnection Station 
  C. Operation and Maintenance Building 
 2.13 Extreme Precipitation Tables (Northeast Regional Climate Center) 
  
3.0 DRAINAGE CALCULATIONS, ANALYSIS & DESIGN 
 3.1 Groundwater Recharge Volume (GRV) Calculations 
  A. Overall Project 
  B. Substation 
  C. Operations and Maintenance Building 
 3.2 BMP Worksheets for all Treatment Systems 
  A. Overall Project 
  B. Substation 
  C. Operations and Maintenance Building 
  3.3 Pre-development Analysis 
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
  3.3.1 Node listing for the 2, 10, and 50 storm events 
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
  3.3.2 Full summary and Diagram for the 10 year storm event 
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
 3.4 Post-development Analysis 
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
  3.4.1 Node listing for the 2, 10 and 50 storm events  
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
  3.4.2 Full summary and Diagram for the 10 year storm event 
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
 3.5 Stone Riprap Calculations (Energy Dissipation – Stability Calculations) 
        A. Overall Project 
        B. Substation 
        C. Operations and Maintenance Building 
 3.6 Site Specific Soil Survey by Lobdell Associates Inc. 
 3.7 Infiltration Feasibility Report 
 3.8 Inspection and Maintenance Manual 
 3.9 Request to Expedite Permit – Waiver Request – N/A* 
 3.10 References – Preparer’s/Reviewer’s Certification 



 

iii 

APPENDICES – Supporting Data 
 Culvert and Level Spreader Sizing 
 
4.0 PLANS  
 4.1 Design Plans (unbound) 
 4.2 Certified Wetlands Plan 
 4.3 Color Coded Hydrologic Soil Group Plans 
  A. Overall Project 
  B. Substation 
  C. Operations and Maintenance Building 
 4.4 Pre and Post Development Drainage Area Plans 
  A. Overall Project 
  B. Substation 
  C. Operations and Maintenance Building 
 
5.0 100 YEAR FLOODPLAIN REPORT – N/A* 

  
LIST OF TABLES 

Table 2.0 A, B, and C – Table 2.0 – 2, 10 and 50 Year Comparison 
Table 2.1 A, B, and C – Proposed Disturbance Area Breakdown  
Table 2.2 A, B, and C - Type II, 24 Hour Rainfall Depths for Project Site 
Table 2.3 A, B, and C – 10 and 50 Year Comparison 
Table 2.4 A, B, and C – Channel Protection Comparison Outlet Points 
Table 2.5 A, B, and C – Groundwater Recharge Volume Comparison 

 
WAIVER REQUESTS 

 
 

 



 

 

SECTION 1.0 AOT APPLICATION 



 

 

THIS SECTION LEFT INTENTIONALLY BLANK 



 

 

SECTION 2.0 PROJECT INFORMATION NARRATIVE 



 

 

2.1 Copy of the Signed Application 















































































































 

 

2.2 Copy of the Application Fee (check)





 

 

2.3 USGS Location Map
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2.4 Certified Mail Receipts 



 

 

2.5 Application Check List
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THE STATE OF NEW HAMPSHIRE 

 DEPARTMENT OF ENVIRONMENTAL SERVICES              
LAND RESOURCES MANAGEMENT 
ALTERATION of TERRAIN BUREAU 

29 Hazen Drive, PO Box 95, Concord, NH 03302-0095 
Phone: (603) 271-2147    Fax: (603) 271-6588   

Website: http://des.nh.gov/organization/divisions/water/aot/index.htm 
For Permit Status: http://www2.des.state.nh.us/OneStop/Wastewater_Engineering_Site_Specific_Query.aspx 

 
ATTACHMENT A:  

ALTERATION OF TERRAIN PERMIT APPLICATION 
CHECKLIST 

 
Check the box to indicate the item has been provided or provide an explanation why the item does not apply.  
 
DESIGN PLANS 
 

 Plans printed on 34 - 36” by 22 - 24” white paper 
 

 PE stamp 
 

 Wetland delineation 
 

 Temporary erosion control measures 
 

 Treatment for all stormwater runoff from impervious surfaces such as roadways (including gravel roadways), parking 
areas, and non-residential roof runoff. Guidance on treatment BMPs can be found in Volume 2, Chapter 4 of the NH 
Stormwater Management Manual. 
 

 Pre-existing 2-foot contours 
 

 Proposed 2-foot contours 
 

 Drainage easements protecting the drainage/treatment structures 
 

 Compliance with the Wetlands Bureau, RSA 482- A http://des.nh.gov/organization/divisions/water/wetlands/index.htm.  
Note that artificial detention in wetlands is not allowed. 

 
 Compliance with the Comprehensive Shoreland Protection Act, RSA 483-B. 

http://des.nh.gov/organization/divisions/water/wetlands/cspa 
 

 Benches.  Benching is needed if you have more than 20 feet change in elevation on a 2:1 slope, 30 feet change in 
elevation on a 3:1 slope, 40 feet change in elevation on a 4:1 slope. 

 
 Check to see if any proposed ponds need state Dam permits. 

http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf 
 
DETAILS 
 

 Typical roadway x-section 
 

 Detention basin with inverts noted on the outlet structure 
 

 Stone berm level spreader 
 

 Outlet protection – riprap aprons 
 

 A general installation detail for an erosion control blanket 
 

 Silt fences or mulch berm 

http://des.nh.gov/organization/divisions/water/aot/index.htm
http://www2.des.state.nh.us/OneStop/Wastewater_Engineering_Site_Specific_Query.aspx
http://des.nh.gov/organization/divisions/water/wetlands/index.htm
http://des.nh.gov/organization/divisions/water/wetlands/cspa
http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf
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 Storm drain inlet protection.  Note that since hay bales must be embedded 4 inches into the ground, they are not to be 

used on hard surfaces such as pavement. N/A 
 

 Hay bale barriers 
 

 Stone check dams 
 

 Gravel construction exit 
 

 The treatment BMP’s proposed 
 

 Any innovative BMP’s proposed N/A 
 
CONSTRUCTION SEQUENCE/EROSION CONTROL  

 
 Note that the project is to be managed in a manner that meets the requirements and intent of RSA 430:53 and Chapter 

Agr 3800 relative to invasive species. 
 

  Note that perimeter controls shall be installed prior to earth moving operations 
 

 Note that ponds and swales shall be installed early on in the construction sequence (before rough grading the site) 
 
 

 Note that all ditches and swales shall be stabilized prior to directing runoff to them 
 
 

 Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade 
 

 
 Note that all cut and fill slopes shall be seeded/loamed within 72 hours of achieving finished grade 

 
 Note that all erosion controls shall be inspected weekly AND after every half-inch of rainfall 

 
 Note the limits on the open area allowed, see Env-Wq 1505.02 for detailed information 
 
Example note: The smallest practical area shall be disturbed during construction, but in no case shall exceed 5 acres at 
any one time before disturbed areas are stabilized 

 
 Note the definition of the word “stable”  

 
 Example note: An area shall be considered stable if one of the following has occurred: 

� Base course gravels have been installed in areas to be paved 

� A minimum of 85 percent vegetated growth has been established 

� A minimum of 3 inches of non-erosive material such stone or riprap has been installed 

� Or, erosion control blankets have been properly installed. 
 

  Note the limit of time an area may be exposed 
  Example note: All areas shall be stabilized within 45 days of initial disturbance 
 

 Provide temporary and permanent seeding specifications. (Reed canary grass is listed in the Green Book; however, 
this is a problematic species according to the Wetlands Bureau and therefore should not be specified) 

 
 Provide winter construction notes that meet or exceed our standards.   

 
 Standard Winter Notes: 
 

� All proposed vegetated areas that do not exhibit a minimum of 85 percent vegetative growth by October 15, or 
which are disturbed after October 15, shall be stabilized by seeding and installing erosion control blankets on 
slopes greater than 3:1, and seeding and placing 3 to 4 tons of mulch per acre, secured with anchored netting, 
elsewhere. The installation of erosion control blankets or mulch and netting shall not occur over accumulated 
snow or on frozen ground and shall be completed in advance of thaw or spring melt events. 
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� All ditches or swales which do not exhibit a minimum of 85 percent vegetative growth by October 15, or which are 
disturbed after October 15, shall be stabilized temporarily with stone or erosion control blankets appropriate for 
the design flow conditions. 

 

� After November 15, incomplete road or parking surfaces, where work has stopped for the winter season, shall be 
protected with a minimum of 3 inches of crushed gravel per NHDOT item 304.3. 

 
 Note at the end of the construction sequence that “Lot disturbance, other than that shown on the approved plans, shall 
not commence until after the roadway has the base course to design elevation and the associated drainage is 
complete and stable”. – This note is applicable to single/duplex family subdivisions, when lot development is not part of 
the permit. N/A 

 
DRAINAGE ANALYSES 
 
Please double-side 8 ½” x 11” sheets where possible but, do not  reduce the text such that more than one page fits on 

one side. 
 
 PE stamp 

 
  Rainfall amount obtained from the Northeast Regional Climate Center- http://precip.eas.cornell.edu/.  Include extreme 
precipitation table as obtained from the above referenced website. 

 
 Drainage analyses, in the following order: 

 

� Pre-development analysis: Drainage diagram 

� Pre-development analysis: Area Listing and Soil Listing 

� Pre-development analysis: Node listing 1-year (if applicable), 2-year, 10-year and 50-year 

� Pre-development analysis: Full summary of the 10-year storm 

� Post-development analysis: Drainage diagram 

� Post-development analysis: Area Listing and Soil Listing 

� Post-development analysis: Node listing for the 2-year, 10-year and 50-year 

� Post-development analysis: Full summary of the 10-year storm 
 

 Review the Area Listing and Soil Listing reports 
 

� Hydrologic soil groups (HSG) match the HSGs on the soil maps provided 

� There is the same or less HSG A soil area after development (check for each HSG) 

� There is the same or less “woods” cover in the post-development 

� Undeveloped land was assumed to be in “good” condition 

� The amount of impervious cover in the analyses is correct 
 
Note: A good check is to subtract the total impervious area used in the pre analysis from the total impervious area used 
in the post-analysis. For residential projects without demolition occurring, a good check is to take this change in 
impervious area, subtract out the roadway and divide the remaining by the number of houses/units proposed. Do these 
numbers make sense? 
 

 Check the storage input used to model the ponds 
 

 Check to see if the artificial berms pass the 50-year storm, i.e., make sure the constructed berms on ponds are not 
overtopped 
 

 Check the outlet structure proposed and make sure it matches that modeled 
 

 Check to see if the total areas in the pre and post analyses are same 
 

 Confirm the correct NRCS storm type was modeled (Coos, Carroll & Grafton counties are Type II, all others Type III) 
 
 

http://precip.eas.cornell.edu/
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PRE AND POST-DEVELOPMENT DRAINAGE AREA PLANS 
 

 Plans printed on 34 - 36” by 22 - 24” on white paper 
 

 Submit these plans separate from the soil plans 
 

 A north arrow 
 

 A scale 
 

 Labeled subcatchments, reaches and ponds 
 

 Tc lines 
 

 A clear delineation of the subcatchment boundaries 
 

 Roadway station numbers 
 

 Culverts and other conveyance structures 
 
PRE AND POST-DEVELOPMENT COLOR-CODED SOIL PLANS 
 

 11” x 17”sheets suitable, as long as it is readable   
 

 Submit these plans separate from the drainage area plans 
 

 A north arrow 
 

 A scale 
 

 Name of the soil scientist who performed the survey and date the soil survey took place 
 

 2-foot contours (5-foot contours if application is for a gravel pit) as well as other surveyed features 
 

 Delineation of the soil boundaries and wetland boundaries 
 

 Delineation of the subcatchment boundaries 
 

 Soil series symbols (e.g., 26) 
 

 A key or legend which identifies each soil series symbol and its associated soil series name (e.g., 26 = Windsor) 
 

 The hydrologic soil group color coding (A = Green, B = yellow, C= orange, D=red, Water=blue, & Impervious = gray) 
 
Please note that excavation projects (e.g., gravel pits) have similar requirements to that above, however the 
following are common exceptions/additions: 
 

 Drainage report is not needed if site does not have off-site flow. N/A 
 

 5 foot contours allowed rather than 2 foot. N/A 
 

 No PE stamp needed on the plans N/A 
 

 Add a note to the plans that the applicant must submit to the Department of Environmental Services a written update 
of the project and revised plans documenting the project status every five years from the date of the Alteration of 
Terrain permit. N/A 

 
 Add reclamation notes. N/A 

 
See NRCS publication titled: Vegetating New Hampshire Sand and Gravel Pits for a good resource, it is posted online 
at: http://des.nh.gov/organization/divisions/water/aot/documents/vegetating-nh.pdf . 

http://des.nh.gov/organization/divisions/water/aot/documents/vegetating-nh.pdf


 

 

2.6 Project Narrative 
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2.6.1A Project Summary 
 
Atlantic Wind, LLC is applying for an Alteration of Terrain (AOT) permit from New Hampshire 
Department of Environmental Services (NHDES) for a commercial wind farm project located in 
the town of Alexandria, New Hampshire on Tax Map 414, Lot 144, Tax Map 415, Lot 5, Tax 
Map 417, Lots 4, 8, 13, 43 and Danbury, New Hampshire, on Tax Map 401, Lot 1, Tax Map 403, 
Lots 9, 19, 20, and 25.  The project will consist of 23 wind turbines, 9 miles of access roads, an 
electrical substation, 10 miles of electrical distribution lines, and an operations and maintenance 
facility.  The total disturbance for this work is 151.5 acres.  Including disconnected impervious 
surfaces, the total proposed impervious area is 30.65 acres. 
 
To aid in the review of this application, we have broken the project into three components; the 
overall, the Substation/Interconnection Site and the Operations and Maintenance Site.  They have 
been labeled as A, B and C respectively, with each component having its own narrative as well 
as supporting documentation. 
    
 
The following table shows the 2, 10 and 50 year peak flow rate comparison at the discharge 
points. 
 

Table 2.0A – 2, 10 and 50 Year Comparison  
 

Watershed Area 
Discharge Point 

Pre 2 Yr 
Flow Rate 

(cfs) 

Post 2 Yr 
Flow Rate 

(cfs) 

Pre 10 Yr 
Flow Rate 

(cfs) 

Post 10 Yr 
Flow Rate 

(cfs) 

Pre 50 Yr 
Flow Rate 

(cfs) 

Post 50 Yr 
Flow Rate 

(cfs) 

AP1 421.3 421.0 1234.2 1233.2 2751.5 2749.2 

AP2 79.7 80.0  246.5 247.3 559.3 561.0 

AP3 0.4 0.4 7.6 7.6 63.3 63.2 

AP4 1.0 0.9 15.0 14.8 77.1 76.2 

AP5 3.3 3.2 39.3 38.1 147.9 143.3 

AP6 66.9 67.5 179.4 181.0 379.5 382.9 

AP7 18.8 18.8 50.5 50.4 106.8 106.6 

AP8 74.7 74.6 200.1 199.9 423.8 423.1 

AP9 230.9 230.9 646.6 646.6 1397.8 1398.2 

AP10 281.4 281.4 869.0 869.0 1973.8 1973.8 

 
Impacts to watershed water quality from development within the watersheds can occur from 
uncontrolled discharge of site runoff during construction activities and stabilized developed 
surfaces once construction is complete. 
  
Stormwater runoff will be controlled during construction through the use of various sediment 
and erosion control Best Management Practices (BMPs) that have been proven on sites similar to 
this project. Frequent monitoring by a qualified individual will enable an adaptable approach of 
implementation that is well suited to the changing conditions found during construction. 
Conceptual level erosion controls have been shown on the project plans at this time (for instance 
silt fence extents have been shown, but not sediment fence pockets or other refinements). Once a 



 

2 

contractor has been selected and scheduling, sequence, means, and methods are known a detailed 
and unified plan (that incorporates agency comments) for managing construction related 
stormwater will be developed in the form of a Stormwater Pollution Prevention Plan (SWPPP) 
and submitted to DES for review. 
 
After a project has been constructed stormwater runoff from impervious surfaces can contain a 
wide range of non-point source pollutants. Depending on the activity and use of the impervious 
surface these pollutants might include sediments, metals, nutrients, oils and greases, temperature, 
chlorides, bacteria, pH, and others.  The Alteration of Terrain (AoT) stormwater treatment 
standards are intended to ensure that stormwater runoff that may contain many of these potential 
pollutants are captured and treated to remove the pollutants. The concentration of certain 
pollutants found in stormwater running off of paved roadways often correlates positively to the 
intensity of use (a higher number of vehicles trips per day generates a higher load of pollutants). 
In this wind project, once construction is completed, the amount of traffic on the roadways and 
pads is anticipated to be extremely low and therefore we anticipate few if any vehicular related 
pollutants to be present in the runoff from these roadways and pads. Instead, it is anticipated that 
the primary potential pollutants that might be found in stormwater running off of the roadways 
and pads are sediments (TSS), as well as some potential for increasing the temperature of runoff 
due to the removal of trees that would otherwise shade these surfaces, changing albedo, and the 
mass of the rock that surfaces the roadways and pads.   
 
This project proposes the construction of a number of roadways and wind turbine pads with a 
gravelly surface that will be used to facilitate the construction and erection of wind turbines. 
After construction is complete a portion of these surfaces will be covered by organic material 
and vegetated with grasses, leaving a 16’ wide road and a reduction in the footprint of gravelly 
wind turbine pad. This reduction of gravelly surface has a dual advantage of minimizing the 
impervious surface that can generate runoff as well as providing a grass buffer through which 
runoff enters and coarse sediment particles are settled. On steeper roadways (over 7.5%) where a 
40 foot wide construction road is reduced to 16 feet, the flow length of runoff through grass 
buffers meets AoT roadway buffer standards. On flatter and narrower roadways treatment swales 
have been proposed, and they meet treatment swale standards. As detailed later in the report 
runoff from the O&M facility and the substation will be treated using sand filters, a micro-pool 
extended detention pond and a treatment swale; are all sized per AoT standards.  
 
In portions of the site where the above treatment devices cannot be constructed without 
significantly increasing the area of disturbance, increasing ponded runoff temperatures, or are 
prohibited by AoT rules due to steepness, a treatment alternative has been incorporated into the 
design to focus on the potential pollutants of concern (sediment and temperature). Over 100 
sediment traps have been strategically located to collect and store concentrated runoff and allow 
sediment particles to be settled and trapped. Because of the sediment trap sump, runoff trapped 
within the sump will be assimilated into the ground where it will cool and add to the local water 
table. During larger storms once the runoff fills the trap, the cleanest treated water within the trap 
(at the water surface) will disperse out of the trap onto the forest floor where leaf litter will 
further polish the water by trapping the fine particles, and thereby lessening the chance for turbid 
water to enter wetlands or a stream. These sediment traps have worked effectively at other 
locations with similar potential pollutants and site constraints and because of their dispersed 
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nature they have the benefit of: being efficiently sized to avoid additional tree clearing, are often 
shaded (reducing runoff temperature increases), are easily maintained, and help sustain local 
groundwater tables. These sediment traps effectively address the more limited range of 
anticipated pollutants when compared to other traditional forms of treatment, while avoiding the 
thermal impacts of expansive ponded treatment measures and thus provide a superior alternative. 
As not all impervious surfaces within the project will be treated using detention ponds or other 
large centralized treatment devices a waiver request has been submitted with this application to 
allow suitable alternatives that treat runoff for the applicable pollutants of concern in a dispersed 
manner and without incurring the negative environmental consequences of traditional treatment 
devices.   
 
2.6.2A Existing Site Conditions 
 
The project is located on 11 parcels of land in the towns of Alexandria and Danbury, New 
Hampshire.  The project site is dominated by two main forested ridgelines on which the wind 
turbines will be situated.  The ridges are characterized by steep slopes with glacial till and 
boulders with some bedrock outcrops.  Land cover is predominantly an industrial forest with 
ongoing timber harvesting operations unrelated to the wind power project.  Various hardwood 
species make up the majority of the hill slope forest with patches of spruce on some hill tops. 
Elevations within the project area range from approximately 600 to 2,300 feet.  A drainage 
divide runs along the ridges , with lands within the project draining to the north to Patten Brook, 
a tributary of Bog Brook in the Newfound Lake watershed, and lands to the south of the divide 
draining to Wild Meadow Brook or other tributaries of Smith Brook in the Smith Brook 
watershed.    
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2.6.3A Proposed Site Conditions & Disturbances 
 
Approximately 141 acres of earth disturbance will be required to construct the access roads, 
wind turbine pads, crane assembly areas, staging areas, the substation, the operation and 
maintenance facility and other electrical distribution infrastructure on the site.  This work will 
include installing stormwater collection and treatment systems.  Per NH Site Evaluation 
Committee (SEC) objectives this project has been sited in areas that have undergone extensive 
logging and will temporarily utilize certain existing logging roads during construction and 
thereby lessen the amount of new earth disturbance.  An area of disturbance breakdown has been 
shown in Table 2.1A.  Note that earth disturbance for the Substation/Interconnection Site, and 
for the Operations and Maintenance area are shown in Tables 2.1B and 2.1C, respectively.   
 

Table 2.1A – Proposed Disturbance Area Breakdown  

  Construction/Disturbance Activity Area (SF) 
% 

EIC * 
% 

UDC* 

A Total Drainage Area (the Project Watershed) 308,621,046     

B 
Existing Unchanged Impervious Cover (within 
Project Watershed) 

2,729,311     

C 
Existing Unchanged Non-Impervious 
Disturbance 

3,210,546     

D Existing Unchanged Disturbance (B+C) 5,939,857     

E 
Project Impervious Cover (Permanent 
Roadways and Wind Turbine Crane Pads) 

1,144,187     

F 
Project Non-Impervious Slope Grading and Site 
Disturbance 

5,025,036     

G Total Project Disturbance (E+F) 6,169,223     

H 
Total Project and Existing Impervious Cover 
(B+E) 

3,873,498 1.26%   

I 
Total Disturbance (within Project Watershed) 
(D+G) 

12,109,080     

J 
Total Undisturbed Area (within Project 
Watershed) (A-I) 

296,511,965   96.08% 

 
*  EIC = Effective Impervious Cover 
* UDC = Undisturbed Cover 
 
The impacts to water quality during site development will be minimized by using erosion 
prevention techniques and sediment control measures.  Frequent site inspections during 
construction are required during construction and directly following certain rainfall events to 
ensure erosion control devices are working properly.  The project will obtain coverage under 
EPA’s National Pollution Discharge Elimination System Construction General Permit (CGP) as 
the project will disturb over one acre of earth.  A detailed strategy for managing construction 
related stormwater will be developed in a Stormwater Pollution Prevention Plan (SWPPP) 
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consistent with EPA’s 2012 CGP.  Through extensive design efforts the project has been refined 
to avoid many of the wetlands and streams found onsite.  Where feasible, buffers between 
disturbance areas and important resources have been provided to further protect the functions 
and values of these resources during construction. 
 
The Alteration of Terrain (AoT) Rules are intended to not only protect wetlands and surface 
waters from potential impacts during construction, but also from non-point source pollutants that 
may emanate from a development project once the facility has been constructed and is 
operational.  Unlike most development projects that require AoT permits, wind projects involve 
different construction techniques, materials, and operational usage that inherently minimizes 
many of the post construction related concerns that the AoT rules are intended to address.  
Specifically, roads and wind turbine pads are constructed with coarse materials that provide less 
impedance of precipitation and natural water and stormwater runoff flow paths.  Unlike typical 
development projects, the roadway infrastructure of wind facilities receive relatively little traffic 
once the facility is operational.  Because the intensity of vehicular traffic is positively correlated 
with the concentration of many non-point source pollutants found in runoff from roadways, wind 
facilities can be anticipated to generate fewer types of potential non-point source pollutants.  The 
types of pollutants of concern are more akin to those that might be expected to occur from 
logging activities (i.e.: total suspended solids, and temperature).  This project has been designed 
to first prevent the generation of such pollutants so that their entrainment in stormwater runoff is 
minimized.  Because it is recognized that prevention will not entirely prevent the mobilization of 
these pollutants (for instance Tss) during more intense storms, the project has included many 
dispersed treatment measures to capture and treat such pollutants close to the point of runoff 
generation.  The following design features have been incorporated into this project to meet the 
above-referenced objectives: 
 

1. tree cutting needed to construct roadways and other wind facility infrastructure has 
been minimized by proposing a narrower roadway and pad footprint, thereby 
maximizing the amount of shading and minimizing the area subject to potential 
thermal increases; and 

2. the areal extent of cut and fills have been minimized by allowing for steeper rock cuts, 
thereby lessening the surface area of soil that needs to be disturbed; and 

3. areas of earth disturbance outside of the permanent 16’ wide roadways and crane 
pad/access areas will be stabilized using grass or stone to prevent the mobilization of 
soils by rainfall and runoff, and in the case of grass, increase the shading and lessen the 
albedo of ground surfaces to minimize increases in the temperature of stormwater that 
travels over these surfaces in larger storm events; and   

4. roadways have been limited to grades of 15% or less to minimize runoff velocities; and 
5. roadway crowns will limit the distance that water travels down the gravel roadways 

thereby minimizing runoff concentration and erosive forces; and 
6. grassed vegetative buffers will be established adjacent to 16 foot wide permanent 

roadways and crane pad/access areas (once the facility construction is complete) to 
receive and disperse runoff from roadways and trap sediments that do become 
entrained in larger storm events; and 
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7. grass and stone stabilized ditches will collect runoff that may be generated during 
larger storm events and convey the runoff in a stable channel, thus retarding the 
erosive forces of concentrated flow that may develop in larger storms; and 

8. porous rock conveyances (termed “rock sandwiches”) will be used in certain select 
locations where roadways cross non-riverine wetlands and will serve to convey 
shallow groundwater flow in a dispersed manner to the downslope side of the roadway 
where flows can re-enter the ground, thereby minimizing disruptions of shallow 
groundwater flow regimes; and 

9. culverts have been spaced at frequent intervals to allow for the dispersion of  
concentrated flows that may occur in ditches; and 

10. sediment traps will be located at many of the culvert  or ditch outlets and will serve to 
settle entrained sediment particles, return a portion of the stormwater flow back into 
the shallow groundwater, and disperse onto the adjacent forest floor that portion of the 
flow volume that is not attenuated in the sediment traps during larger storms; and, 

11. treatment swales have been located in areas where flatter grades exist and will receive 
and settle sediments entrained in stormwater. 

 
This approach of preventing erosion and thermal increases, minimizing disruption of flow 
regimes, and capturing sediments in areas where concentrated flows might develop, has been 
used successfully at wind facilities with similar or greater environmental sensitivities and we feel 
confident that this project incorporates highly functional mechanisms that are protective of the 
aquatic environment. 
 
The substation and operation and maintenance facilities are located in flatter terrain that allows 
for the use of more traditional post-development stormwater controls and, therefore, these 
facilities will utilize sand filters, micropool extended detention, and treatment swales to 
minimize the generation of stormwater pollutants and treat those pollutants that may become 
conveyed in stormwater in treatment devices suited to the use of these facilities. A full 
description of the methods used at these two facilities can be found in sections 2.6B and 2.6 C, 
respectively.   
 
A copy of the Stormwater Inspection and Maintenance Manual for all permanent stormwater 
management devices to be used at the site can be found in Section 3.8 of this report. 
 
 
 
2.6.4A Rainfall Data 
 
Using SCS TR-20, run under HydroCAD Version 9.1 with Type III-24 hour rainfall events, pre- 
and post-development cover types and drainage paths were modeled to generate peak discharge 
rates.  Rainfall events modeled have intensities described by data provided by the Northeast 
Regional Climate Center for nine representative locations throughout the project site.  These data 
are tabulated in full in section 2.13 of this report with the values of the most conservative 
location summarized below in Table 2.2A. 
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Table 2.2A - Type III, 24 Hour Rainfall Depths for Project Site (43.581oN, 71.796oW) 

Rainfall Event Depth* 

1-year 2.26” 
2-Year 2.65” 
10-Year 3.85” 
50-Year 5.59” 
100-Year 6.58” 

 
*  Rainfall depths from the Northeast Regional Climate Center Extreme Precipitation Tables, 24hr Storm “Extreme 
Precipitation Estimates”, http://precip.eas.cornell.edu, accessed 30 September 2013. See section 2.13 
 
2.6.5A Peak Runoff Control Requirement 
 
The proposed project has been designed to utilize more porous material, extensive revegetation 
and minimize the disruption of natural flow path, with the intention of maintaining natural flow 
regimes and thereby minimizing the need for extensive clearing and grading for flow 
attenuation/mitigation measures (such as detention ponds) to attenuate the larger, less frequent 
rainfall events as required by Env-Wq 1507.06.  Table 2.3A summarizes the stormwater runoff 
peak flow rate for the 10 and 50 year storm events. 

 
Table 2.3A – 10 and 50 Year Comparison  

 

Watershed Area 
Discharge Point 

Pre 10 Yr 
Flow Rate 

(cfs) 

Post 10 Yr 
Flow Rate 

(cfs) 

Pre 50 Yr 
Flow Rate 

(cfs) 

Post 50 Yr 
Flow Rate 

(cfs) 

AP1 1234.2 1233.2 2751.5 2749.2 

AP2  246.5 247.3 559.3 561.0 

AP3 7.6 7.6 63.3 63.2 

AP4 15.0 14.8 77.1 76.2 

AP5 39.3 38.1 147.9 143.3 

AP6 179.4 181.0 379.5 382.9 

AP7 50.5 50.4 106.8 106.6 

AP8 200.1 199.9 423.8 423.1 

AP9 646.6 646.6 1397.8 1398.2 

AP10 869.0 869.0 1973.8 1973.8 

 
2.6.6A Channel Protection Requirement 
 
NHDES surmises that stream channels are often shaped, over the long term, by bankfull storms 
(storms that occur, statistically, once every two years) and that while peak flows from larger less 
frequent storms (10 year  and 50 year) may be attenuated in detention ponds, use of such flow 
attenuation features can lead to sustained periods of bankfull flows that on many stream types 
can have the undesirable effect of inundating adjacent riparian vegetation and possibly  
weakening its ability hold alluvium and other channel substrate.  In some streams where the 
dominant form of natural bank stabilization is the roots and stems of riparian vegetation, 
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unnaturally long periods of sustained bankfull flows can result in damage to these roots and 
stems and can lead to stream channel instability.  To broadly address this concern DES has rules 
in Env-Wq 1507.05 to compare the existing 2 year storm flow peaks and volumes to those 
anticipated after development.  
 
A number of small intermittent and perennial streams drain from the project area and are 
characterized by their steep rocky channels with bedrock often serving as the channel’s grade 
control. Detailed site visits to such streams where project roads cross has found that such 
channels often have numerous small natural woody debris jams or significant leaf packs that 
raise the stage of the stream to its banks on a frequent basis.  Where debris jams constrict flow it 
often causes frequent (but highly localized) bank stress.  On moderately steep channels, some 
lateral channel migration can be seen due to this natural scour/deposition regime and where 
channels steepen bedrock outcroppings appear as grade controls.  In short, stream stability on 
these steeper streams appears to be from the bouldery/ledgy substrate and banks, not due to 
riparian vegetation that would be impacted by prolonged inundation.  Nonetheless, two year pre- 
and post-flows were analyzed at the 10 analysis points and show that, generally, the post-
development peak flows were equal to those in the pre-developed condition. In the couple of 
instances where stream flows peaked slightly higher than in the pre-developed condition the 
duration of time that these flows exceed the pre-developed flow is less than 5 minutes. This 
combined with the naturally dynamic, but resilient steeper intermittent stream channels should 
not result in stream channel instability. Storm volumes at each analysis point are within the 
allowances of AoT Rules in all cases.  
 
Table 2.4A shows the runoff from disturbed areas within the project limits at each of the 
analysis points.  Table 2.4A shows that the stormwater runoff peaks, the duration that the peak 
exceeds the predevelopment peak (where applicable), and the volume of water associated with a 
2 year storm at each of the 10 analysis points. As noted above, where insignificant increases in 
peaks occur it is for a very short duration and all analysis points the volume of increase meets the 
allowed 0.10 acre-foot increase specified in Env-Wq 1507.05 (b) (1) (a).  Despite the increase in 
impermeable surface on site, the minimal changes in discharge values can be attributed to the 
revegetation of much of the disturbed surfaces, frequent culvert spacing and large tracts of forest 
that lie adjacent to project infrastructure.  
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Table 2.4A – Channel Protection Comparison Outlet Points 

 

Outlet 
point 

Pre 2 Yr 
Flow Rate (cfs) 

Post 2 Yr Flow 
Rate (cfs) 

Pre 2yr Vol. 
acre-feet (af) 

Post 2yr Vol.  
acre-feet (af) 

Duration Post 
Peak exceeds 
Pre Peak, 2yr 

storm (minutes) 

AP1 421.3 421.0 107.46 107.37 Post < Pre 

AP2 79.7 80.0 14.49 14.53 2 minutes 

AP3 0.4 0.4 0.25 0.25 Post = Pre 

AP4 1.0 0.9 0.61 0.60 Post < Pre 

AP5 3.3 3.2 1.76 1.78 Post < Pre 

AP6 66.9 67.5 10.76 10.86 4 minutes 

AP7 18.8 18.8 2.88 2.87 Post = Pre 

AP8 74.7 74.6 11.78 11.73 Post < Pre 

AP9 230.9 230.9 41.97 42.06 Post = Pre 

AP10 281.4 281.4 59.34 59.34 Post = Pre 

Total  1178.4 1178.7 251.30 251.39  

 
 
2.6.7A Groundwater Recharge Volume 
 
Under Env-Wq 1507.04, NHDES desires that a portion of the stormwater runoff be returned into 
the groundwater table to replenish groundwater resources by reducing the amount of water 
diverted off-site by the proposed development.  As much of the site lies high on ridgelines with 
limited depth to impermeable soil stratum (ledge or glacial till) and correspondingly high 
seasonal high groundwater table, approaches to employ typical groundwater recharge features 
are limited.  Steep slopes adjacent to such areas would prohibit centralized groundwater recharge 
features as many slopes exceed 15% and would require extensive cut in fills (and a 
disproportionately high amount of additional trees clearing and ground disturbance) to recharge 
runoff into the underlying native soils that have a limited capacity to infiltrate large amounts of 
runoff. Conversely, the substation, operation and maintenance facility, and laydown yard lie on 
flatter land with a higher potential for inducing groundwater recharge.  In these lower areas, 
groundwater recharge facilities have been oversized (in the case of the operation and 
maintenance facility by over 1,000%) to compensate for the limited recharge opportunities 
higher on the ridgelines.  As can be seen in Table 2.5A groundwater recharge standards for the 
project have met Env-Wq 1507.04.  
 
Additionally, while not counted towards meeting groundwater recharge standards, and while the 
site conditions on the ridgelines limit traditional recharge structure design, the project has been 
designed to include over 100 distributed features along access roads and turbine pads that will 
help replenish local groundwater tables.  These features are consistent with the overall approach 
of dispersed drainage that will serve to distribute groundwater recharge across the project site. 
With the understanding that the pollutants likely to be found in stormwater runoff from access 

http://www.horizonsengineering.com/
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roads and turbine pads are typically limited to sediments (and possibly increase in runoff 
temperature), pre-treating runoff prior to its entry into these dispersed features is not needed as 
volatiles or other potential groundwater pollutants will not likely be present in stormwater runoff 
from these access roads and turbine pads. 
 
The dispersed features that will aid in maintaining or replenishing groundwater include: 
 

�  porous rock slope and fill used to construct roadways and turbine pads; 
�  use of rock sandwiches where roadways cross wetlands and culverts are not used; and, 
�  a significant number of sediment traps constructed into the native ground where 

concentrated runoff can be captured, sediments settled, and the decanted runoff can 
access the shallow more permeable soils that lie at the periphery of, and surround, the 
upper portion of the sediment trap sump.  

 
The amount of stormwater required to be infiltrated for this project is based on the hydrologic 
soil group of the soil beneath the proposed effective impervious surface. As described in waivers 
submitted for the project, hydrologic group soils have been determined based upon NRCS county 
soils surveys.  All gravelly surfaces that are to remain after construction have been considered 
impervious and subject to groundwater recharge requirements. The amount of groundwater 
recharge required per soil group is summarized in Table 2.5A.  Groundwater recharge is 
provided through surface sand filters as further described in sections 2.6.7B and C.   
 
 
 

Table 2.5A – Groundwater Recharge Volume Comparison 
 

HSG 

Required 
Groundwater 

Recharge Depth 
(in) 

Net Proposed 
Effective 

Impervious 
Area (Acres) 

GRV Required 
by NHDES  
(cubic feet) 

GRV 
Provided1  
(cubic feet) 

A 0.40 0.33 474  
B 0.25 0.57 519  
C 0.10 15.04 5,458  
D 0.00 10.33 0  

Total 26.27 6,451 11,464 
 

                                                 
1 GRV standards for the Overall project have been met at the O&M facility and Substation - see Sections 2.6.7B and 
2.6.7C for details.  Required GRV is 1,529 cubic feet total for the O&M and Substation facilities.  
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2.6.1B Project Summary Substation and Interconnection Station 
 
The project will require the installation of an electrical substation and an interconnection station, 
which is located in the town of Alexandria, NH, on Lot 63 Tax Map 417, along Bog Road.  The 
site work will include a new 1,000 foot long, 16’ wide gravel access road, a 160 foot by 170 foot 
gravel substation, and a 260 foot long by 180 foot wide gravel interconnection station.  The 
stormwater design will include a micro extended detention pond, a surface sand filtration pond 
and a treatment swale.  The calculated total disturbance for this site work is 232,218 square feet.  
The total proposed impervious (gravel) area is 92,783 square feet.  The following table shows the 
2, 10 and 50 year peak flow rate comparison at the discharge points. 
 

Table 2.0B – 2, 10 and 50 Year Comparison  
 

Watershed Area 
Discharge Point 

Pre 2 Yr 
Flow Rate 

(cfs) 

Post 2 Yr 
Flow Rate 

(cfs) 

Pre 10 Yr 
Flow Rate 

(cfs) 

Post 10 Yr 
Flow Rate 

(cfs) 

Pre 50 Yr 
Flow Rate 

(cfs) 

Post 50 Yr 
Flow Rate 

(cfs) 

AP1 3.6 3.6 9.7 9.6 20.6 20.5 

AP2 11.8 10.5 30.9 29.9 64.7 63.4 

AP3 0.7 0.7 2.8 2.8 7.2 7.2 

AP4 0.5 0.5 1.9 1.9 4.7 4.7 

 
Impacts to watershed water quality from development within the watersheds are likely from 
uncontrolled discharge of site runoff during construction activities and stabilized developed 
surfaces.  To minimize the impacts to the watersheds, stormwater treatment devices and erosion 
control methods have been sized in accordance with the Env-Wq 1500 and the New Hampshire 
Stormwater Management Manual (December, 2008).  
 
2.6.2B Existing Site Conditions 
 
The existing site consists of 61.64 acres of mostly wooded area, some areas of excavation (old 
gravel pits), with a large bog (wetland) at the southeast corner of the lot.  This bog is also the low 
point of the site.  The north and west sides of the site are heavily wooded, with the existing 
National Grid Transmission line easement running along the east property line adjacent Bog 
Road.  The far north end of the site is not part of this project and will not be affected by the 
proposed development.  Stormwater runoff moves from the northwest to the southeast to the 
wetland near Bog Road then under Bog Road and finally into Bog Brook.  The project does not 
include water or wastewater systems. 
 
2.6.3B Proposed Site Conditions & Disturbances 
 
Approximately 232,218 square feet of earth disturbance will be required to construct the new 
interconnection station, substation, access road and stormwater treatment structures.  The project 
does not propose any new paved surfaces as the new access road, substation and interconnection 
areas will be a mix of gravel areas or washed stone totaling 92,783 square feet.  The project will 
include installing the following stormwater management features; micro extended detention 
pond; a surface filtration pond; and, at least one treatment swale.  Note that there is no new work 



 

2 

proposed at the northeast end of the project site, east of the existing utility line, therefore, there is 
no change in the pre-development to post-development site condition in this area and no 
stormwater modeling was done.  An area of disturbance breakdown for the entire site is shown in 
Table 2.1B.   
 

Table 2.1B – Proposed Disturbance Area Breakdown  

 
* EIC = Effective Impervious Cover 
* UDC = Undisturbed Cover 
  
The impacts to water quality during site development will be minimized using temporary 
treatment devices and erosion control measures.  Frequent site inspections during construction 
are required during or directly following rainfall events to ensure erosion control devices are 
working properly.  A copy of the Stormwater Inspection and Maintenance Manual can be found 
in Section 3.8 of this report. 
 
 
2.6.4B Rainfall Data 
 
Using SCS TR-20, run under HydroCAD Version 9.1 with Type III-24 hour rainfall events, pre- 
and post-development cover types and drainage paths were modeled to generate peak discharge 
rates.  Rainfall events modeled have intensities described by data provided by the Northeast 
Regional Climate Center for the geographic location of the project.  This data is provided in full 
in section 2.13 of this report, and are summarized below in Table 2.2B. 
  

Table 2.2B - Type III, 24 Hour Rainfall Depths for Project Site (43.581oN, 71.796oW) 

Rainfall Event Depth* 

1-year 2.26” 
2-Year 2.65” 
10-Year 3.85” 
50-Year 5.59” 
100-Year 6.58” 

 
*  Rainfall depths from the Northeast Regional Climate Center Extreme Precipitation Tables, 24hr Storm “Extreme 
Precipitation Estimates”, http://precip.eas.cornell.edu, accessed 30 September 2013. See section 2.13 
 
 
 

Construction/Disturbance Activity Area 
(square feet) 

% EIC * % UDC * 

Total Impervious Cover (Buildings, Driveways, and 
Roadways)  

92,783 3.46  

Slope Grading and Site Disturbance 139,435   
Total Disturbance 232,218   

Total Undisturbed Area (within Drainage Area) 2,452,820  91.35 
Total Drainage Area (within Property) 2,685,038   
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2.6.5B Peak Runoff Control Requirement 
 
The proposed stormwater treatment devices are designed to attenuate the larger, less frequent 
rainfall events as required by Env-Wq 1507.06.  Table 2.4B summarizes the stormwater runoff 
peak flow rate for the 10 and 50 year storm events.  For all discharge points peak flow rates 
either remain the same or decrease for the 10- and 50-year storm events.   

 
Table 2.3B – 10 and 50 Year Comparison  

 

Watershed Area 
Discharge Point 

Pre 10 Yr 
Flow Rate 

(cfs) 

Post 10 Yr 
Flow Rate 

(cfs) 

Pre 50 Yr 
Flow Rate 

(cfs) 

Post 50 Yr 
Flow Rate 

(cfs) 

AP1 9.7 9.6 20.6 20.5 

AP2 30.9 29.9 64.7 63.4 

AP3 2.8 2.8 7.2 7.2 

AP4 1.9 1.9 4.7 4.7 

 
2.6.6B Channel Protection Requirement 
 
NHDES requires that the receiving waters and downstream wetland channels be protected from 
erosion and sedimentation resulting from the project development.  In order to show no impact to 
offsite channels, analysis of the proposed drainage system must meet one of the conditions in 
Env-Wq 1507.05.  This project specifically meets Env-Wq 1507.05 (b) (1) (a).  The analysis for 
the 2 year peak flow rate shows no increase in the post-development condition over the pre-
development condition, as well as a reduction in stormwater volume discharged from the site.   
Table 2.5B shows that the stormwater runoff volume from discharge point AP1 decreased by 
0.004 acre-feet, discharge from point AP2 increased by 0.025 acre-feet, discharge from point 
AP3 remains the same at 0.126 acre-feet and discharge from point AP4 remained the same at 
0.070 acre-feet.  This gives a net off-site increase of 0.021 acre-feet, more than meeting the 
allowed 0.10 acre-foot increase specified in Env-Wq 1507.05 (b) (1) (a).  This can be attributed 
to the design intention that the impervious surfaces created by the project be directed thru storm 
water treatment structures.  Additionally, attenuation measures designed for larger storms 
effectively capture all runoff before leaving the site for smaller storms.  
 

Table 2.4B – Channel Protection Comparison Outlet Points 
 

Outlet 
point 

Pre 2 Yr 
Flow Rate (cfs) 

Post 2 Yr Flow 
Rate (cfs) 

Pre 2yr Vol. 
acre-feet (af) 

Post 2yr Vol.  
acre-feet (af) 

AP1 3.6 3.6 0.483 0.479 

AP2 11.8 10.5 1.739 1.764 

AP3 0.7 0.7 0.126 0.126 

AP4 0.5 0.5 0.070 0.070 

Total  16.6 15.3 2.418 2.439 
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2.6.7B Groundwater Recharge Volume 
 
Under Env-Wq 1507.04, NHDES requires a portion of the stormwater runoff be infiltrated to 
protect groundwater resources by reducing the amount of water diverted off-site by the proposed 
development.  As an example, surface filtration ponds are used as treatment on this site to 
infiltrate the runoff from impervious surfaces and the access drive.  The groundwater recharge 
provided by the surface filtration pond is summarized in Table 2.5B.   
 

Table 2.5B – Groundwater Recharge Volume Comparison 
 

HSG 

Required 
Groundwater 

Recharge Depth 
(in) 

Net Proposed 
Effective 

Impervious 
Area (Acres) 

GRV Required 
by NHDES  
(cubic feet) 

GRV 
Provided  

(cubic feet) 

A 0.40 0.050 
B 0.25 0.560 
C 0.10 0.360 
D 0.00 1.0525 

711 2,922 

Total 2.0225 711 2,922 
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2.6.1C Project Summary Operations and Maintenance Facility 
 
The project will require the installation of an operations and maintenance facility, which is 
located in the town of Danbury, NH, on Lot 403 Tax Map 418, which is located at the end of Old 
Russel Road.  The site work will include a new 5,460 square foot maintenance building and a 
1,296 square foot snow cat storage building surrounded by a gravel surface approximately 200’ 
wide by 450’ long.  The stormwater design will include a surface sand filtration pond.  The 
calculated total disturbance for the work related to the operations and maintenance facility is 
based upon the work within its watershed area.  The watershed area is equal to 596,217 square 
feet.  The project disturbance associated with the operations and maintenance facility is equal to 
197,998 square feet.  The total proposed building area is 6,756 square feet.  The total impervious 
gravel area is 91,413 square feet that is within the watershed area.  This area includes 1,500 lf of 
proposed roads that link the operations and maintenance facility to the remaining portions of the 
wind farm.  The following table shows the 2, 10 and 50 year peak flow rate comparison at the 
discharge points. 
 

Table 2.0C – 2, 10 and 50 Year Comparison  
 

Watershed Area 
Discharge Point 

Pre 2 Yr 
Flow Rate 

(cfs) 

Post 2 Yr 
Flow Rate 

(cfs) 

Pre 10 Yr 
Flow Rate 

(cfs) 

Post 10 Yr 
Flow Rate 

(cfs) 

Pre 50 Yr 
Flow Rate 

(cfs) 

Post 50 Yr 
Flow Rate 

(cfs) 

AP1 5.5 3.5 13.1 8.5 26.2 24.6 

 
Impacts to watershed water quality from development within the watersheds are likely from 
uncontrolled discharge of site runoff during construction activities and stabilized developed 
surfaces.  To minimize the impacts to the watersheds, stormwater treatment devices and erosion 
control methods have been sized in accordance with the Env-Wq 1500 and the New Hampshire 
Stormwater Management Manual (December, 2008).  
 
2.6.2C Existing Site Conditions 
 
The property where this facility is proposed is approximately 48 acres.  The drainage area 
associated with the facility is 13.7 acres.  The majority of this area is currently grass fields with a 
portion of the area wooded to the west, towards Grants Pond.  There is a gravel access running 
through the property used for farming and recreational purposes.  A wetland along the east edge 
of the property intersects any runoff flowing down slope from the east.  Remaining stormwater 
runoff moves from the east to the west running across the open fields and eventually to Grants 
Pond.  The facility proposes to have a well drilled for water service and a subsurface effluent 
disposal system for the employees running the facility. 
 
 2.6.3C Proposed Site Conditions & Disturbances 
 
Approximately 197,998 square feet of earth disturbance will be required to construct the new 
operations and maintenance facility, gravel parking, and stormwater treatment structures.  The 
project will include the installation of a surface filtration pond to treat and infiltrate the 
stormwater runoff associated with the proposed facility.  An area of disturbance breakdown 
within the project’s watershed is shown in Table 2.1C.   
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Table 2.1C – Proposed Disturbance Area Breakdown  

 
* EIC = Effective Impervious Cover 
* UDC = Undisturbed Cover 
  
The impacts to water quality during site development will be minimized using temporary 
treatment devices and erosion control measures.  Frequent site inspections during construction 
are required during or directly following rainfall events to ensure erosion control devices are 
working properly.  A copy of the Stormwater Inspection and Maintenance Manual can be found 
in Section 3.8 of this report. 
 
2.6.4C Rainfall Data 
 
Using SCS TR-20, run under HydroCAD Version 9.1 with Type III-24 hour rainfall events, pre- 
and post-development cover types and drainage paths were modeled to generate peak discharge 
rates.  Rainfall events modeled have intensities described by data provided by the Northeast 
Regional Climate Center for the geographic location of the project.  These data is provided in 
full in section 2.13 of this report, and are summarized below in Table 2.2C. 
 

Table 2.2C - Type III, 24 Hour Rainfall Depths for Project Site (43.581oN, 71.796oW) 

Rainfall Event Depth* 

1-year 2.26” 
2-Year 2.65” 
10-Year 3.85” 
50-Year 5.59” 
100-Year 6.58” 

 
*  Rainfall depths from the Northeast Regional Climate Center Extreme Precipitation Tables, 24hr Storm “Extreme 
Precipitation Estimates”, http://precip.eas.cornell.edu, accessed 30 September 2013. See section 2.13 
 
2.6.5C Peak Runoff Control Requirement 
 
The proposed stormwater treatment devices are designed to attenuate the larger, less frequent 
rainfall events as required by Env-Wq 1507.06.  Table 2.3C summarizes the stormwater runoff 
peak flow rate for the 10 and 50 year storm events.  For all discharge points peak flow rates 
either remain the same or decrease for the 10- and 50-year storm events.   

Construction/Disturbance Activity Area (square 
feet) 

% 
EIC * 

% UDC * 

Total Impervious Cover (Buildings, Parking, and 
Roadways)  

98,169 16.5  

Slope Grading and Site Disturbance 99,829   
Total Disturbance 197,998   

Total Undisturbed Area (within the O&M Watershed) 398,219  66.8 
Total Drainage Area (within the O&M Watershed) 596,217   
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Table 2.3C – 10 and 50 Year Comparison  
 

Watershed Area 
Discharge Point 

Pre 10 Yr 
Flow Rate 

(cfs) 

Post 10 Yr 
Flow Rate 

(cfs) 

Pre 50 Yr 
Flow Rate 

(cfs) 

Post 50 Yr 
Flow Rate 

(cfs) 

AP1 13.1 8.5 26.2 24.6 

 
2.6.6C Channel Protection Requirement 
 
NHDES requires that the receiving waters and downstream wetland channels be protected from 
erosion and sedimentation resulting from the project development.  In order to show no impact to 
offsite channels, analysis of the proposed drainage system must meet one of the conditions in 
Env-Wq 1507.05.  This project specifically meets Env-Wq 1507.05 (b) (1) (a).  The analysis for 
the 2 year peak flow rate shows no increase in the post-development condition over the pre-
development condition, as well as a reduction in stormwater volume discharged from the site.   
Table 2.4C shows that the stormwater runoff flow rate and volume from discharge point AP1 
decreased.  This can be attributed to the design intention that the impervious surfaces created by 
the project be directed thru storm water treatment structures.  Additionally, attenuation measures 
designed for larger storms effectively capture all runoff before leaving the site for smaller 
storms.  

Table 2.4C – Channel Protection Comparison Outlet Points 
 

Outlet 
point 

Pre 2 Yr 
Flow Rate (cfs) 

Post 2 Yr Flow 
Rate (cfs) 

Pre 2yr Vol. 
acre-feet (af) 

Post 2yr Vol.  
acre-feet (af) 

AP1 5.5 3.5 0.843 0.536 

 
2.6.7C Groundwater Recharge Volume 
 
Under Env-Wq 1507.04, NHDES requires a portion of the stormwater runoff be infiltrated to 
protect groundwater resources by reducing the amount of water diverted off-site by the proposed 
facility.  As an example, surface filtration ponds are used as treatment on this site to infiltrate the 
runoff from impervious surfaces and the access drive.  The groundwater recharge provided by 
the surface filtration pond is summarized in Table 2.5C.   
 

Table 2.5C – Groundwater Recharge Volume Comparison 
 

HSG 

Required 
Groundwater 

Recharge Depth 
(in) 

Net Proposed 
Effective 

Impervious 
Area (Acres) 

GRV Required 
by NHDES  
(cubic feet) 

GRV 
Provided  

(cubic feet) 

A 0.40 0 
B 0.25 0 
C 0.10 2.25 
D 0.00 0 

818 8,542 

Total 2.25 818 8,542 



 

 

2.7 Surface Water Impairments 
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2.8 AOT Screening Layers 



AOT Screening Layers Map 
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2.9 NHB Letter/Response 
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NHB13-2964    EOCODE: OBATCOLONY*008*NH 
 

0  

New Hampshire Natural Heritage Bureau - System Record 
 

Medium level fen system 
 
Legal Status Conservation Status 
Federal: Not listed Global: Not ranked (need more information) 
State: Not listed State: Rare or uncommon 
 
Description at this Location 
Conservation Rank: Fair quality, condition and/or landscape context ('C' on a scale of A-D). 
Comments on Rank:  
  
Detailed Description: 1992: A small example of this natural community with some northern (Ledum 

groenlandicum, Abies balsamea) and southern (Woodwardia virginica, Toxicodendron 
vernix, Peltandra virginica) affinities. No rare flora found. Overall, community in excellent 
condition. 

General Area:  
General Comments:  
Management 
Comments: 

 

 
Location 
Survey Site Name: Alexandria Bog 
Managed By:  
    
County: Grafton USGS quad(s): Danbury (4307157) 
Town(s): Alexandria Lat, Long: 433519N, 0714727W 
Size:  21.2 acres Elevation: 605 feet 
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: From Bristol, take Rte 104 west about 1 mile. Bear right onto Pattee Hill Road. Soon, turn right onto 

Akita Road. Follow Akita Road ca. 0.75 miles to site. Access Foster Pond "Fen" by canoe, or by foot 
from east upland edge. 

 
Dates documented 
First reported: 1992-08-31 Last reported: 1993-06-18 
 
 
 
 
 
 



 

 

2.10 NRCS Soils Information 
(Web Soils Survey Map)



10

C
us

to
m

 S
oi

l R
es

ou
rc

e 
R

ep
or

t
S

oi
l M

ap

4828000482900048300004831000483200048330004834000

48270004828000482900048300004831000483200048330004834000

26
50

00
26

60
00

26
70

00
26

80
00

26
90

00
27

00
00

27
10

00
27

20
00

27
30

00
27

40
00

27
50

00

26
40

00
26

50
00

26
60

00
26

70
00

26
80

00
26

90
00

27
00

00
27

10
00

27
20

00
27

30
00

27
40

00
27

50
00

43
° 
 3

7'
 3

8'
' N

71°  55' 22'' W
43

° 
 3

7'
 3

8'
' N

71°  46' 39'' W

43
° 
 3

3'
 3

2'
' N

71°  55' 22'' W

43
° 
 3

3'
 3

2'
' N

71°  46' 39'' W

N

M
ap

 p
ro

je
ct

io
n:

 W
eb

 M
er

ca
to

r  
 C

or
ne

r c
oo

rd
in

at
es

: W
GS

84
   

Ed
ge

 ti
cs

: U
TM

 Z
on

e 
19

N 
W

GS
84

0
25

00
50

00
10

00
0

15
00

0
Fe

et
0

50
0

10
00

20
00

30
00M

et
er

s
M

ap
 S

ca
le:

 1
:5

3,
60

0 
if 
pr

in
te

d 
on

 A
 la

nd
sc

ap
e 

(1
1"

 x
 8

.5
")

 sh
ee

t.



M
A

P 
LE

G
EN

D
M

A
P 

IN
FO

R
M

A
TI

O
N

A
re

a 
of

 In
te

re
st

 (A
O

I)
A

re
a 

of
 In

te
re

st
 (A

O
I)

So
ils

S
oi

l M
ap

 U
ni

t P
ol

yg
on

s

S
oi

l M
ap

 U
ni

t L
in

es

S
oi

l M
ap

 U
ni

t P
oi

nt
s

Sp
ec

ia
l P

oi
nt

 F
ea

tu
re

s
B

lo
w

ou
t

B
or

ro
w

 P
it

C
la

y 
S

po
t

C
lo

se
d 

D
ep

re
ss

io
n

G
ra

ve
l P

it

G
ra

ve
lly

 S
po

t

La
nd

fil
l

La
va

 F
lo

w

M
ar

sh
 o

r s
w

am
p

M
in

e 
or

 Q
ua

rr
y

M
is

ce
lla

ne
ou

s 
W

at
er

P
er

en
ni

al
 W

at
er

R
oc

k 
O

ut
cr

op

S
al

in
e 

S
po

t

S
an

dy
 S

po
t

S
ev

er
el

y 
E

ro
de

d 
S

po
t

S
in

kh
ol

e

S
lid

e 
or

 S
lip

S
od

ic
 S

po
t

S
po

il 
A

re
a

S
to

ny
 S

po
t

V
er

y 
S

to
ny

 S
po

t

W
et

 S
po

t

O
th

er

S
pe

ci
al

 L
in

e 
Fe

at
ur

es

W
at

er
 F

ea
tu

re
s

S
tre

am
s 

an
d 

C
an

al
s

Tr
an

sp
or

ta
tio

n
R

ai
ls

In
te

rs
ta

te
 H

ig
hw

ay
s

U
S

 R
ou

te
s

M
aj

or
 R

oa
ds

Lo
ca

l R
oa

ds

B
ac

kg
ro

un
d A

er
ia

l P
ho

to
gr

ap
hy

Th
e 

so
il 

su
rv

ey
s 

th
at

 c
om

pr
is

e 
yo

ur
 A

O
I w

er
e 

m
ap

pe
d 

at
 1

:2
4,

00
0.

P
le

as
e 

re
ly

 o
n 

th
e 

ba
r s

ca
le

 o
n 

ea
ch

 m
ap

 s
he

et
 fo

r m
ap

m
ea

su
re

m
en

ts
.

S
ou

rc
e 

of
 M

ap
: 

 N
at

ur
al

 R
es

ou
rc

es
 C

on
se

rv
at

io
n 

S
er

vi
ce

W
eb

 S
oi

l S
ur

ve
y 

U
R

L:
 

 h
ttp

://
w

eb
so

ils
ur

ve
y.

nr
cs

.u
sd

a.
go

v
C

oo
rd

in
at

e 
S

ys
te

m
: 

 W
eb

 M
er

ca
to

r (
E

P
S

G
:3

85
7)

M
ap

s 
fro

m
 th

e 
W

eb
 S

oi
l S

ur
ve

y 
ar

e 
ba

se
d 

on
 th

e 
W

eb
 M

er
ca

to
r

pr
oj

ec
tio

n,
 w

hi
ch

 p
re

se
rv

es
 d

ire
ct

io
n 

an
d 

sh
ap

e 
bu

t d
is

to
rts

di
st

an
ce

 a
nd

 a
re

a.
 A

 p
ro

je
ct

io
n 

th
at

 p
re

se
rv

es
 a

re
a,

 s
uc

h 
as

 th
e

A
lb

er
s 

eq
ua

l-a
re

a 
co

ni
c 

pr
oj

ec
tio

n,
 s

ho
ul

d 
be

 u
se

d 
if 

m
or

e 
ac

cu
ra

te
ca

lc
ul

at
io

ns
 o

f d
is

ta
nc

e 
or

 a
re

a 
ar

e 
re

qu
ire

d.

Th
is

 p
ro

du
ct

 is
 g

en
er

at
ed

 fr
om

 th
e 

U
S

D
A

-N
R

C
S

 c
er

tif
ie

d 
da

ta
 a

s 
of

th
e 

ve
rs

io
n 

da
te

(s
) l

is
te

d 
be

lo
w

.

S
oi

l S
ur

ve
y 

A
re

a:
 

 G
ra

fto
n 

C
ou

nt
y,

 N
ew

 H
am

ps
hi

re
S

ur
ve

y 
A

re
a 

D
at

a:
 

 V
er

si
on

 1
5,

 A
ug

 2
7,

 2
01

2

S
oi

l S
ur

ve
y 

A
re

a:
 

 M
er

rim
ac

k 
an

d 
B

el
kn

ap
 C

ou
nt

ie
s,

 N
ew

H
am

ps
hi

re
S

ur
ve

y 
A

re
a 

D
at

a:
 

 V
er

si
on

 1
7,

 O
ct

 2
7,

 2
00

9

Y
ou

r a
re

a 
of

 in
te

re
st

 (A
O

I) 
in

cl
ud

es
 m

or
e 

th
an

 o
ne

 s
oi

l s
ur

ve
y 

ar
ea

.
Th

es
e 

su
rv

ey
 a

re
as

 m
ay

 h
av

e 
be

en
 m

ap
pe

d 
at

 d
iff

er
en

t s
ca

le
s,

 w
ith

a 
di

ffe
re

nt
 la

nd
 u

se
 in

 m
in

d,
 a

t d
iff

er
en

t t
im

es
, o

r a
t d

iff
er

en
t l

ev
el

s
of

 d
et

ai
l. 

Th
is

 m
ay

 re
su

lt 
in

 m
ap

 u
ni

t s
ym

bo
ls

, s
oi

l p
ro

pe
rti

es
, a

nd
in

te
rp

re
ta

tio
ns

 th
at

 d
o 

no
t c

om
pl

et
el

y 
ag

re
e 

ac
ro

ss
 s

oi
l s

ur
ve

y 
ar

ea
bo

un
da

rie
s.

S
oi

l m
ap

 u
ni

ts
 a

re
 la

be
le

d 
(a

s 
sp

ac
e 

al
lo

w
s)

 fo
r m

ap
 s

ca
le

s 
1:

50
,0

00
or

 la
rg

er
.

D
at

e(
s)

 a
er

ia
l i

m
ag

es
 w

er
e 

ph
ot

og
ra

ph
ed

: 
 A

pr
 8

, 2
01

1—
O

ct
 8

,
20

11

Th
e 

or
th

op
ho

to
 o

r o
th

er
 b

as
e 

m
ap

 o
n 

w
hi

ch
 th

e 
so

il 
lin

es
 w

er
e

co
m

pi
le

d 
an

d 
di

gi
tiz

ed
 p

ro
ba

bl
y 

di
ffe

rs
 fr

om
 th

e 
ba

ck
gr

ou
nd

im
ag

er
y 

di
sp

la
ye

d 
on

 th
es

e 
m

ap
s.

 A
s 

a 
re

su
lt,

 s
om

e 
m

in
or

 s
hi

fti
ng

of
 m

ap
 u

ni
t b

ou
nd

ar
ie

s 
m

ay
 b

e 
ev

id
en

t.

C
us

to
m

 S
oi

l R
es

ou
rc

e 
R

ep
or

t

11



Map Unit Legend

Grafton County, New Hampshire (NH009)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

28A Madawaska fine sandy loam, 0
to 3 percent slopes

18.2 0.3%

36B Adams loamy sand, 3 to 8
percent slopes

4.7 0.1%

36C Adams loamy sand, 8 to 15
percent slopes

2.9 0.0%

36E Adams loamy sand, 15 to 60
percent slopes

8.4 0.1%

57E Becket fine sandy loam, 25 to 35
percent slopes, very stony

2.2 0.0%

59B Waumbek loamy sand, 3 to 8
percent slopes, very stony

9.2 0.1%

61D Tunbridge-Lyman-Rock outcrop
complex, 15 to 25 percent
slopes

16.8 0.2%

61E Tunbridge-Lyman-Rock outcrop
complex, 25 to 60 percent
slopes

37.7 0.5%

72B Berkshire loam, 3 to 8 percent
slopes

7.1 0.1%

72C Berkshire loam, 8 to 15 percent
slopes

15.3 0.2%

73B Berkshire loam, 3 to 8 percent
slopes, very stony

13.2 0.2%

90B Tunbridge-Lyman complex, 3 to
8 percent slopes

4.2 0.1%

90C Tunbridge-Lyman complex, 8 to
15 percent slopes

57.4 0.8%

90D Tunbridge-Lyman complex, 15
to 25 percent slopes

98.6 1.4%

254C Monadnock and Hermon soils, 8
to 15 percent slopes

7.1 0.1%

255E Monadnock and Hermon soils,
25 to 35 percent slopes, very
stony

16.2 0.2%

347A Lyme and Moosilauke soils, 0 to
3 percent slopes, very stony

4.5 0.1%

395 Chocorua mucky peat 16.8 0.2%

701B Becket-Skerry association,
gently sloping, very stony

213.2 3.0%

703E Becket-Monadnock association,
steep, very stony

66.9 0.9%

709D Becket-Tunbridge association,
hilly, very stony

906.5 12.6%

Custom Soil Resource Report
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Grafton County, New Hampshire (NH009)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

709E Becket-Tunbridge association,
steep, very stony

86.2 1.2%

710D Becket-Lyman-Rock outcrop
complex, hilly

455.6 6.4%

710E Becket-Lyman-Rock outcrop
complex, steep

392.6 5.5%

711B Monadnock-Hermon
association, undulating, very
stony

130.1 1.8%

711D Monadnock-Hermon
association, hilly, very stony

0.1 0.0%

712B Hermon-Monadnock
association, undulating,
extremely bouldery

306.9 4.3%

712D Hermon-Monadnock
association, hilly, extremely
bouldery

171.3 2.4%

713B Hermon-Waumbek association,
undulating, very stony

7.0 0.1%

713D Hermon-Waumbek association,
hilly, very stony

27.6 0.4%

717 Lyme-Peacham association,
very stony

1.0 0.0%

720D Marlow-Lyman-Rock outcrop
complex, hilly

438.7 6.1%

721B Peru-Marlow association, gently
sloping, very stony

469.7 6.5%

723B Peru-Pillsbury association,
gently sloping, very stony

51.4 0.7%

724B Skerry-Tunbridge association,
undulating, very stony

116.8 1.6%

726D Rock outcrop-Lyman complex,
hilly

7.8 0.1%

729B Waumbek-Lyme association,
undulating, very stony

59.3 0.8%

730B Skerry-Lyman-Rock outcrop
complex, undulating

216.5 3.0%

819B Peru-Tunbridge association,
undulating, very stony

32.3 0.5%

W Water 19.0 0.3%

Subtotals for Soil Survey Area 4,516.9 63.0%

Totals for Area of Interest 7,170.9 100.0%

Merrimack and Belknap Counties, New Hampshire (NH609)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

17A Searsport-Chocorua-Naumburg
complex, 0 to 1 percent slopes

8.2 0.1%

Custom Soil Resource Report
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Merrimack and Belknap Counties, New Hampshire (NH609)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

55E Hermon fine sandy loam, 25 to
35 percent slopes, very stony

217.4 3.0%

56C Becket fine sandy loam, 8 to 15
percent slopes

2.3 0.0%

57B Becket fine sandy loam, 3 to 8
percent slopes, very stony

4.9 0.1%

57C Becket fine sandy loam, 8 to 15
percent slopes, very stony

23.1 0.3%

57D Becket fine sandy loam, 15 to 25
percent slopes, very stony

19.1 0.3%

57E Becket fine sandy loam, 25 to 35
percent slopes, very stony

24.3 0.3%

77D Marlow fine sandy loam, 15 to 25
percent slopes, very stony

44.4 0.6%

77E Marlow fine sandy loam, 25 to 35
percent slopes, very stony

23.5 0.3%

105A Rumney very fine sandy loam, 0
to 3 percent slopes, frequently
flooded

13.5 0.2%

143B Monadnock sandy loam, 3 to 8
percent slopes, very stony

62.3 0.9%

143D Monadnock sandy loam, 15 to 25
percent slopes, very stony

179.4 2.5%

143E Monadnock sandy loam, 25 to 35
percent slopes, very stony

325.9 4.5%

161C Lyman-Tunbridge-Rock outcrop
complex, 8 to 15 percent
slopes

113.7 1.6%

161D Lyman-Tunbridge-Rock outcrop
complex, 15 to 35 percent
slopes

59.1 0.8%

161E Lyman-Tunbridge-Rock outcrop
complex, 35 to 60 percent
slopes

472.8 6.6%

244D Hermon-Monadnock Complex,
15 to 25 percent slopes, very
stony

23.3 0.3%

379B Dixfield fine sandy loam, 3 to 8
percent slopes, very stony

114.3 1.6%

379C Dixfield fine sandy loam, 8 to 15
percent slopes, very stony

36.8 0.5%

380B Tunbridge-Lyman-Becket
complex, 3 to 8 percent
slopes, very stony

9.5 0.1%

380C Tunbridge-Lyman-Becket
complex, 8 to 15 percent
slopes, very stony

27.2 0.4%

380D Tunbridge-Lyman-Becket
complex, 15 to 25 percent
slopes, very stony

179.9 2.5%
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Merrimack and Belknap Counties, New Hampshire (NH609)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

380E Tunbridge-Lyman-Becket
complex, 25 to 60 percent
slopes, very stony

96.5 1.3%

394A Chocorua mucky peat, 0 to 1
percent slopes

16.2 0.2%

399E Rock outcrop, 3 to 80 percent
slopes

15.5 0.2%

415B Moosilauke fine sandy loam, 3 to
8 percent slopes, very stony

26.6 0.4%

543C Monadnock-Becket-Skerry
complex, 8 to 15 percent
slopes, very stony

18.3 0.3%

559B Skerry fine sandy loam, 3 to 8
percent slopes, very stony

131.3 1.8%

559C Skerry fine sandy loam, 8 to 15
percent slopes, very stony

46.6 0.7%

559D Skerry fine sandy loam, 15 to 25
percent slopes, very stony

242.8 3.4%

647B Pillsbury sandy loam, 3 to 8
percent slopes, very stony

56.2 0.8%

649A Peacham cobbly mucky fine
sandy loam, 0 to 1 percent
slopes, extremely stony

9.8 0.1%

W Water 9.4 0.1%

Subtotals for Soil Survey Area 2,654.0 37.0%

Totals for Area of Interest 7,170.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
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Table—Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire (NH009)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

28A Madawaska fine sandy
loam, 0 to 3 percent
slopes

B 18.2 0.3%

36B Adams loamy sand, 3 to 8
percent slopes

A 4.7 0.1%

36C Adams loamy sand, 8 to
15 percent slopes

A 2.9 0.0%

36E Adams loamy sand, 15 to
60 percent slopes

A 8.4 0.1%

57E Becket fine sandy loam,
25 to 35 percent
slopes, very stony

C 2.2 0.0%

59B Waumbek loamy sand, 3
to 8 percent slopes,
very stony

B 9.2 0.1%

61D Tunbridge-Lyman-Rock
outcrop complex, 15 to
25 percent slopes

C 16.8 0.2%

61E Tunbridge-Lyman-Rock
outcrop complex, 25 to
60 percent slopes

C 37.7 0.5%

72B Berkshire loam, 3 to 8
percent slopes

B 7.1 0.1%

72C Berkshire loam, 8 to 15
percent slopes

B 15.3 0.2%

73B Berkshire loam, 3 to 8
percent slopes, very
stony

B 13.2 0.2%

90B Tunbridge-Lyman
complex, 3 to 8 percent
slopes

C 4.2 0.1%

90C Tunbridge-Lyman
complex, 8 to 15
percent slopes

C 57.4 0.8%

90D Tunbridge-Lyman
complex, 15 to 25
percent slopes

C 98.6 1.4%

254C Monadnock and Hermon
soils, 8 to 15 percent
slopes

B 7.1 0.1%

255E Monadnock and Hermon
soils, 25 to 35 percent
slopes, very stony

B 16.2 0.2%

347A Lyme and Moosilauke
soils, 0 to 3 percent
slopes, very stony

C 4.5 0.1%

395 Chocorua mucky peat D 16.8 0.2%
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Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire (NH009)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

701B Becket-Skerry
association, gently
sloping, very stony

C 213.2 3.0%

703E Becket-Monadnock
association, steep, very
stony

C 66.9 0.9%

709D Becket-Tunbridge
association, hilly, very
stony

C 906.5 12.6%

709E Becket-Tunbridge
association, steep, very
stony

C 86.2 1.2%

710D Becket-Lyman-Rock
outcrop complex, hilly

C 455.6 6.4%

710E Becket-Lyman-Rock
outcrop complex, steep

C 392.6 5.5%

711B Monadnock-Hermon
association,
undulating, very stony

B 130.1 1.8%

711D Monadnock-Hermon
association, hilly, very
stony

B 0.1 0.0%

712B Hermon-Monadnock
association,
undulating, extremely
bouldery

B 306.9 4.3%

712D Hermon-Monadnock
association, hilly,
extremely bouldery

B 171.3 2.4%

713B Hermon-Waumbek
association,
undulating, very stony

A 7.0 0.1%

713D Hermon-Waumbek
association, hilly, very
stony

A 27.6 0.4%

717 Lyme-Peacham
association, very stony

C 1.0 0.0%

720D Marlow-Lyman-Rock
outcrop complex, hilly

C 438.7 6.1%

721B Peru-Marlow association,
gently sloping, very
stony

C 469.7 6.5%

723B Peru-Pillsbury
association, gently
sloping, very stony

C 51.4 0.7%

724B Skerry-Tunbridge
association,
undulating, very stony

C 116.8 1.6%

726D Rock outcrop-Lyman
complex, hilly

7.8 0.1%
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Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire (NH009)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

729B Waumbek-Lyme
association,
undulating, very stony

B 59.3 0.8%

730B Skerry-Lyman-Rock
outcrop complex,
undulating

C 216.5 3.0%

819B Peru-Tunbridge
association,
undulating, very stony

C 32.3 0.5%

W Water 19.0 0.3%

Subtotals for Soil Survey Area 4,516.9 63.0%

Totals for Area of Interest 7,170.9 100.0%

Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

17A Searsport-Chocorua-
Naumburg complex, 0
to 1 percent slopes

D 8.2 0.1%

55E Hermon fine sandy loam,
25 to 35 percent
slopes, very stony

A 217.4 3.0%

56C Becket fine sandy loam, 8
to 15 percent slopes

C 2.3 0.0%

57B Becket fine sandy loam, 3
to 8 percent slopes,
very stony

C 4.9 0.1%

57C Becket fine sandy loam, 8
to 15 percent slopes,
very stony

C 23.1 0.3%

57D Becket fine sandy loam,
15 to 25 percent
slopes, very stony

C 19.1 0.3%

57E Becket fine sandy loam,
25 to 35 percent
slopes, very stony

C 24.3 0.3%

77D Marlow fine sandy loam,
15 to 25 percent
slopes, very stony

C 44.4 0.6%

77E Marlow fine sandy loam,
25 to 35 percent
slopes, very stony

C 23.5 0.3%

105A Rumney very fine sandy
loam, 0 to 3 percent
slopes, frequently
flooded

C 13.5 0.2%

143B Monadnock sandy loam,
3 to 8 percent slopes,
very stony

B 62.3 0.9%

143D Monadnock sandy loam,
15 to 25 percent
slopes, very stony

B 179.4 2.5%
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Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

143E Monadnock sandy loam,
25 to 35 percent
slopes, very stony

B 325.9 4.5%

161C Lyman-Tunbridge-Rock
outcrop complex, 8 to
15 percent slopes

C/D 113.7 1.6%

161D Lyman-Tunbridge-Rock
outcrop complex, 15 to
35 percent slopes

C/D 59.1 0.8%

161E Lyman-Tunbridge-Rock
outcrop complex, 35 to
60 percent slopes

C/D 472.8 6.6%

244D Hermon-Monadnock
Complex, 15 to 25
percent slopes, very
stony

A 23.3 0.3%

379B Dixfield fine sandy loam, 3
to 8 percent slopes,
very stony

C 114.3 1.6%

379C Dixfield fine sandy loam, 8
to 15 percent slopes,
very stony

C 36.8 0.5%

380B Tunbridge-Lyman-Becket
complex, 3 to 8 percent
slopes, very stony

C 9.5 0.1%

380C Tunbridge-Lyman-Becket
complex, 8 to 15
percent slopes, very
stony

C 27.2 0.4%

380D Tunbridge-Lyman-Becket
complex, 15 to 25
percent slopes, very
stony

C 179.9 2.5%

380E Tunbridge-Lyman-Becket
complex, 25 to 60
percent slopes, very
stony

C 96.5 1.3%

394A Chocorua mucky peat, 0
to 1 percent slopes

D 16.2 0.2%

399E Rock outcrop, 3 to 80
percent slopes

D 15.5 0.2%

415B Moosilauke fine sandy
loam, 3 to 8 percent
slopes, very stony

C 26.6 0.4%

543C Monadnock-Becket-
Skerry complex, 8 to 15
percent slopes, very
stony

C 18.3 0.3%

559B Skerry fine sandy loam, 3
to 8 percent slopes,
very stony

C 131.3 1.8%
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Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

559C Skerry fine sandy loam, 8
to 15 percent slopes,
very stony

C 46.6 0.7%

559D Skerry fine sandy loam,
15 to 25 percent
slopes, very stony

C 242.8 3.4%

647B Pillsbury sandy loam, 3 to
8 percent slopes, very
stony

C 56.2 0.8%

649A Peacham cobbly mucky
fine sandy loam, 0 to 1
percent slopes,
extremely stony

D 9.8 0.1%

W Water 9.4 0.1%

Subtotals for Soil Survey Area 2,654.0 37.0%

Totals for Area of Interest 7,170.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method:  Dominant Condition

Component Percent Cutoff:  None Specified

Tie-break Rule:  Higher
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2.11 Aerial Photograph 
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2.12 Site Photographs 
 

A. Overall Project 
B. Substation Interconnection Station 

C. Operation and Maintenance Building 
 

  









































 

 

 

2.13 Extreme Precipitation Tables 
(Northeast Regional Climate Center) 



Wild Meadows Wind Project Horizons Engineering Inc.

Precipitation for Drainage Models Project #13185

Latitude 
(deg. North)

Longitude 
(deg. West) Elevation 2-yr 10-yr 25-yr 50-yr 100-yr

O&M 43.580 71.882 1,358 2.62 3.80 4.71 5.53 6.51
C-9 43.576 71.877 1,441 2.62 3.80 4.71 5.53 6.51
N-1 43.598 71.861 2,111 2.63 3.81 4.71 5.54 6.51
N-4 43.604 71.851 1,872 2.63 3.81 4.71 5.54 6.51
G-1 43.588 71.852 2,126 2.63 3.82 4.72 5.55 6.52
E-1 43.577 71.833 2,001 2.64 3.83 4.74 5.57 6.55
E-4 43.586 71.832 2,114 2.64 3.83 4.74 5.57 6.54
E-8 43.593 71.822 1,651 2.64 3.83 4.74 5.57 6.54

Substation 43.581 71.796 637 2.65 3.85 4.76 5.59 6.58

Conclusion: Use precipitation from Substation (most conservative)

Data From:
Extreme Precipitation Tables from Northeast Regional Climate Center, http://precip.eas.cornell.edu/
24hr Storm "Extreme Precipitation Estimates"
Accessed Monday, September 30, 2013



Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.882 degrees West

Latitude 43.580 degrees North

Elevation 1,358 feet

Date/Time Mon, 30 Sep 2013 13:43:27 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.24 2.53 1yr 1.98 2.44 2.82 3.47 4.03 1yr

2yr 0.31 0.48 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.14 2.62 2.96 2yr 2.32 2.85 3.30 3.96 4.56 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.79 2.20 2.67 3.24 3.70 5yr 2.87 3.56 4.10 4.86 5.55 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.26 1.72 2.14 2.62 3.17 3.80 4.38 10yr 3.37 4.21 4.83 5.68 6.44 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.34 25yr 1.59 2.19 2.70 3.30 3.97 4.71 5.48 25yr 4.17 5.27 6.00 6.99 7.85 25yr

50yr 0.57 0.91 1.17 1.63 2.19 2.81 50yr 1.89 2.64 3.24 3.94 4.70 5.53 6.49 50yr 4.90 6.25 7.08 8.18 9.12 50yr

100yr 0.65 1.05 1.35 1.92 2.61 3.36 100yr 2.26 3.19 3.87 4.70 5.57 6.51 7.70 100yr 5.76 7.40 8.36 9.58 10.59 100yr

200yr 0.75 1.22 1.58 2.26 3.11 4.01 200yr 2.69 3.85 4.62 5.59 6.59 7.66 9.13 200yr 6.78 8.78 9.87 11.23 12.31 200yr

500yr 0.90 1.49 1.94 2.81 3.93 5.07 500yr 3.39 4.94 5.85 7.04 8.25 9.49 11.45 500yr 8.40 11.01 12.30 13.85 15.03 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.43 0.58 0.72 0.88 1yr 0.62 0.86 1.01 1.29 1.64 2.05 2.16 1yr 1.81 2.08 2.55 2.98 3.29 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.12 2yr 0.82 1.09 1.27 1.68 2.16 2.53 2.89 2yr 2.24 2.78 3.23 3.87 4.46 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.50 3.04 3.44 5yr 2.69 3.31 3.81 4.56 5.23 5yr

10yr 0.37 0.56 0.70 0.98 1.26 1.50 10yr 1.09 1.46 1.72 2.20 2.80 3.44 3.92 10yr 3.04 3.77 4.32 5.15 5.90 10yr

25yr 0.41 0.62 0.77 1.10 1.44 1.74 25yr 1.25 1.70 2.02 2.56 3.26 4.04 4.66 25yr 3.58 4.48 5.09 6.06 6.91 25yr

50yr 0.43 0.65 0.82 1.17 1.58 1.93 50yr 1.36 1.89 2.29 2.85 3.65 4.58 5.31 50yr 4.05 5.11 5.76 6.84 7.79 50yr

100yr 0.46 0.69 0.87 1.26 1.72 2.14 100yr 1.49 2.09 2.60 3.32 4.10 5.17 6.05 100yr 4.57 5.81 6.52 7.72 8.78 100yr

200yr 0.49 0.73 0.93 1.34 1.87 2.34 200yr 1.62 2.29 2.94 3.75 4.69 5.85 6.89 200yr 5.18 6.62 7.37 8.73 9.91 200yr

500yr 0.53 0.79 1.01 1.47 2.09 2.59 500yr 1.80 2.54 3.46 4.41 5.45 6.89 8.20 500yr 6.10 7.88 8.66 10.26 11.65 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.44 0.53 0.72 0.88 1.04 1yr 0.76 1.02 1.18 1.53 1.92 2.45 2.79 1yr 2.17 2.68 3.10 3.76 4.32 1yr

2yr 0.33 0.51 0.63 0.85 1.05 1.22 2yr 0.91 1.19 1.38 1.79 2.30 2.76 3.06 2yr 2.44 2.94 3.42 4.07 4.67 2yr

5yr 0.41 0.62 0.78 1.06 1.35 1.62 5yr 1.17 1.59 1.82 2.27 2.87 3.46 3.98 5yr 3.06 3.83 4.40 5.18 5.89 5yr

10yr 0.49 0.75 0.93 1.30 1.69 2.04 10yr 1.45 1.99 2.26 2.69 3.39 4.16 4.88 10yr 3.68 4.70 5.35 6.25 7.03 10yr

25yr 0.63 0.96 1.20 1.71 2.25 2.79 25yr 1.94 2.73 3.03 3.45 4.30 5.33 6.41 25yr 4.72 6.16 6.93 7.99 8.89 25yr

50yr 0.76 1.16 1.45 2.08 2.80 3.55 50yr 2.42 3.47 3.78 4.16 5.16 6.43 7.88 50yr 5.69 7.57 8.45 9.66 10.62 50yr

100yr 0.93 1.41 1.77 2.56 3.51 4.54 100yr 3.03 4.43 4.73 5.42 6.19 7.77 9.67 100yr 6.88 9.30 10.32 11.68 12.69 100yr

200yr 1.14 1.71 2.17 3.14 4.38 5.81 200yr 3.78 5.68 5.91 6.60 8.65 9.40 11.88 200yr 8.32 11.42 12.59 14.13 15.18 200yr

500yr 1.49 2.21 2.85 4.14 5.88 8.10 500yr 5.08 7.92 7.96 8.57 11.33 12.08 15.63 500yr 10.69 15.03 16.42 18.20 19.22 500yr

Page 1 of 1Extreme Precipitation Tables: 43.58°N, 71.882°W

9/30/2013http://precip.eas.cornell.edu/data.php?1380562950352



Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.877 degrees West

Latitude 43.576 degrees North

Elevation 1,441 feet

Date/Time Mon, 30 Sep 2013 13:47:14 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.24 2.53 1yr 1.98 2.44 2.82 3.47 4.03 1yr

2yr 0.31 0.48 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.14 2.62 2.96 2yr 2.32 2.85 3.30 3.96 4.56 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.79 2.20 2.67 3.24 3.70 5yr 2.87 3.56 4.10 4.86 5.55 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.26 1.72 2.14 2.62 3.17 3.80 4.38 10yr 3.37 4.21 4.83 5.68 6.44 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.34 25yr 1.59 2.19 2.70 3.30 3.97 4.71 5.48 25yr 4.17 5.27 6.00 6.99 7.85 25yr

50yr 0.57 0.91 1.17 1.63 2.19 2.81 50yr 1.89 2.64 3.24 3.94 4.70 5.53 6.49 50yr 4.90 6.25 7.08 8.18 9.12 50yr

100yr 0.65 1.05 1.35 1.92 2.61 3.36 100yr 2.26 3.19 3.87 4.70 5.57 6.51 7.70 100yr 5.76 7.40 8.36 9.58 10.59 100yr

200yr 0.75 1.22 1.58 2.26 3.11 4.01 200yr 2.69 3.85 4.62 5.59 6.59 7.66 9.13 200yr 6.78 8.78 9.87 11.23 12.31 200yr

500yr 0.90 1.49 1.94 2.81 3.93 5.07 500yr 3.39 4.94 5.85 7.04 8.25 9.49 11.45 500yr 8.40 11.01 12.30 13.85 15.03 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.43 0.58 0.72 0.88 1yr 0.62 0.86 1.01 1.29 1.64 2.05 2.16 1yr 1.81 2.08 2.55 2.98 3.29 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.12 2yr 0.82 1.09 1.27 1.68 2.16 2.53 2.89 2yr 2.24 2.78 3.23 3.87 4.46 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.50 3.04 3.44 5yr 2.69 3.31 3.81 4.56 5.23 5yr

10yr 0.37 0.56 0.70 0.98 1.26 1.50 10yr 1.09 1.46 1.72 2.20 2.80 3.44 3.92 10yr 3.04 3.77 4.32 5.15 5.90 10yr

25yr 0.41 0.62 0.77 1.10 1.44 1.74 25yr 1.25 1.70 2.02 2.56 3.26 4.04 4.66 25yr 3.58 4.48 5.09 6.06 6.91 25yr

50yr 0.43 0.65 0.82 1.17 1.58 1.93 50yr 1.36 1.89 2.29 2.85 3.65 4.58 5.31 50yr 4.05 5.11 5.76 6.84 7.79 50yr

100yr 0.46 0.69 0.87 1.26 1.72 2.14 100yr 1.49 2.09 2.60 3.32 4.10 5.17 6.05 100yr 4.57 5.81 6.52 7.72 8.78 100yr

200yr 0.49 0.73 0.93 1.34 1.87 2.34 200yr 1.62 2.29 2.94 3.75 4.69 5.85 6.89 200yr 5.18 6.62 7.37 8.73 9.91 200yr

500yr 0.53 0.79 1.01 1.47 2.09 2.59 500yr 1.80 2.54 3.46 4.41 5.45 6.89 8.20 500yr 6.10 7.88 8.66 10.26 11.65 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.44 0.53 0.72 0.88 1.04 1yr 0.76 1.02 1.18 1.53 1.92 2.45 2.79 1yr 2.17 2.68 3.10 3.76 4.32 1yr

2yr 0.33 0.51 0.63 0.85 1.05 1.22 2yr 0.91 1.19 1.38 1.79 2.30 2.76 3.06 2yr 2.44 2.94 3.42 4.07 4.67 2yr

5yr 0.41 0.62 0.78 1.06 1.35 1.62 5yr 1.17 1.59 1.82 2.27 2.87 3.46 3.98 5yr 3.06 3.83 4.40 5.18 5.89 5yr

10yr 0.49 0.75 0.93 1.30 1.69 2.04 10yr 1.45 1.99 2.26 2.69 3.39 4.16 4.88 10yr 3.68 4.70 5.35 6.25 7.03 10yr

25yr 0.63 0.96 1.20 1.71 2.25 2.79 25yr 1.94 2.73 3.03 3.45 4.30 5.33 6.41 25yr 4.72 6.16 6.93 7.99 8.89 25yr

50yr 0.76 1.16 1.45 2.08 2.80 3.55 50yr 2.42 3.47 3.78 4.16 5.16 6.43 7.88 50yr 5.69 7.57 8.45 9.66 10.62 50yr

100yr 0.93 1.41 1.77 2.56 3.51 4.54 100yr 3.03 4.43 4.73 5.42 6.19 7.77 9.67 100yr 6.88 9.30 10.32 11.68 12.69 100yr

200yr 1.14 1.71 2.17 3.14 4.38 5.81 200yr 3.78 5.68 5.91 6.60 8.65 9.40 11.88 200yr 8.32 11.42 12.59 14.13 15.18 200yr

500yr 1.49 2.21 2.85 4.14 5.88 8.10 500yr 5.08 7.92 7.96 8.57 11.33 12.08 15.63 500yr 10.69 15.03 16.42 18.20 19.22 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.861 degrees West

Latitude 43.598 degrees North

Elevation 2,111 feet

Date/Time Mon, 30 Sep 2013 13:48:53 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.24 2.53 1yr 1.99 2.44 2.82 3.48 4.03 1yr

2yr 0.31 0.47 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.14 2.63 2.97 2yr 2.32 2.85 3.31 3.96 4.57 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.79 2.20 2.68 3.24 3.71 5yr 2.87 3.57 4.10 4.87 5.56 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.26 1.72 2.14 2.62 3.17 3.81 4.39 10yr 3.37 4.22 4.83 5.69 6.45 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.35 25yr 1.59 2.20 2.70 3.30 3.97 4.71 5.49 25yr 4.17 5.28 5.99 6.99 7.86 25yr

50yr 0.57 0.91 1.17 1.64 2.19 2.81 50yr 1.89 2.65 3.24 3.94 4.70 5.54 6.50 50yr 4.90 6.25 7.06 8.18 9.13 50yr

100yr 0.65 1.05 1.35 1.92 2.62 3.36 100yr 2.26 3.20 3.88 4.70 5.57 6.51 7.71 100yr 5.76 7.41 8.33 9.57 10.60 100yr

200yr 0.75 1.22 1.58 2.26 3.12 4.01 200yr 2.69 3.87 4.63 5.59 6.60 7.66 9.14 200yr 6.78 8.79 9.82 11.21 12.32 200yr

500yr 0.90 1.49 1.94 2.81 3.93 5.08 500yr 3.39 4.97 5.86 7.04 8.25 9.49 11.46 500yr 8.40 11.02 12.23 13.82 15.04 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.73 0.88 1yr 0.63 0.86 1.01 1.29 1.64 2.06 2.16 1yr 1.82 2.08 2.53 2.99 3.32 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.11 2yr 0.82 1.09 1.27 1.68 2.15 2.54 2.90 2yr 2.25 2.78 3.24 3.88 4.47 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.50 3.05 3.45 5yr 2.70 3.32 3.82 4.57 5.24 5yr

10yr 0.37 0.56 0.70 0.98 1.26 1.50 10yr 1.09 1.47 1.71 2.19 2.80 3.45 3.94 10yr 3.05 3.78 4.34 5.17 5.92 10yr

25yr 0.40 0.62 0.77 1.09 1.44 1.75 25yr 1.24 1.71 2.02 2.55 3.27 4.06 4.68 25yr 3.60 4.50 5.12 6.09 6.93 25yr

50yr 0.43 0.66 0.82 1.17 1.58 1.95 50yr 1.36 1.90 2.29 2.85 3.66 4.61 5.33 50yr 4.08 5.13 5.80 6.89 7.82 50yr

100yr 0.46 0.70 0.88 1.26 1.73 2.16 100yr 1.50 2.11 2.60 3.32 4.13 5.21 6.08 100yr 4.61 5.85 6.58 7.79 8.83 100yr

200yr 0.49 0.74 0.94 1.36 1.89 2.37 200yr 1.64 2.32 2.94 3.76 4.74 5.91 6.93 200yr 5.23 6.67 7.46 8.82 9.97 200yr

500yr 0.54 0.80 1.03 1.49 2.13 2.65 500yr 1.83 2.59 3.47 4.42 5.52 6.98 8.26 500yr 6.18 7.95 8.79 10.39 11.73 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.88 1.04 1yr 0.76 1.01 1.17 1.52 1.92 2.44 2.78 1yr 2.16 2.67 3.09 3.74 4.31 1yr

2yr 0.33 0.51 0.62 0.85 1.04 1.21 2yr 0.90 1.19 1.37 1.79 2.30 2.76 3.07 2yr 2.44 2.95 3.42 4.07 4.68 2yr

5yr 0.41 0.62 0.78 1.06 1.35 1.62 5yr 1.17 1.59 1.82 2.27 2.87 3.45 3.98 5yr 3.06 3.83 4.39 5.18 5.89 5yr

10yr 0.49 0.75 0.94 1.31 1.69 2.05 10yr 1.46 2.00 2.26 2.69 3.38 4.16 4.87 10yr 3.68 4.68 5.32 6.24 7.03 10yr

25yr 0.63 0.97 1.20 1.71 2.26 2.81 25yr 1.95 2.75 3.04 3.45 4.29 5.32 6.38 25yr 4.71 6.13 6.88 7.96 8.89 25yr

50yr 0.77 1.17 1.45 2.09 2.81 3.58 50yr 2.42 3.50 3.80 4.15 5.15 6.41 7.83 50yr 5.67 7.53 8.37 9.60 10.61 50yr

100yr 0.94 1.42 1.78 2.57 3.52 4.59 100yr 3.04 4.49 4.75 5.43 6.17 7.74 9.59 100yr 6.85 9.23 10.19 11.59 12.67 100yr

200yr 1.14 1.72 2.18 3.15 4.40 5.90 200yr 3.80 5.77 5.96 6.61 8.70 9.35 11.76 200yr 8.28 11.31 12.41 13.99 15.14 200yr

500yr 1.49 2.22 2.86 4.15 5.91 8.25 500yr 5.10 8.07 8.04 8.58 11.40 11.99 15.44 500yr 10.61 14.85 16.13 17.98 19.16 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.851 degrees West

Latitude 43.604 degrees North

Elevation 1,872 feet

Date/Time Mon, 30 Sep 2013 13:50:10 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.24 2.53 1yr 1.99 2.44 2.82 3.48 4.03 1yr

2yr 0.31 0.47 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.14 2.63 2.97 2yr 2.33 2.86 3.31 3.97 4.57 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.78 2.19 2.68 3.25 3.71 5yr 2.87 3.57 4.10 4.87 5.56 5yr

10yr 0.42 0.66 0.83 1.13 1.46 1.86 10yr 1.26 1.72 2.14 2.62 3.17 3.81 4.39 10yr 3.37 4.22 4.83 5.69 6.46 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.35 25yr 1.59 2.20 2.70 3.30 3.97 4.71 5.49 25yr 4.17 5.28 5.99 6.99 7.86 25yr

50yr 0.57 0.91 1.17 1.64 2.19 2.81 50yr 1.89 2.65 3.24 3.94 4.70 5.54 6.51 50yr 4.90 6.26 7.05 8.17 9.13 50yr

100yr 0.65 1.05 1.35 1.92 2.62 3.36 100yr 2.26 3.20 3.88 4.70 5.58 6.51 7.72 100yr 5.76 7.42 8.31 9.57 10.61 100yr

200yr 0.75 1.22 1.58 2.26 3.12 4.02 200yr 2.69 3.87 4.63 5.59 6.60 7.66 9.15 200yr 6.78 8.80 9.80 11.20 12.33 200yr

500yr 0.91 1.49 1.94 2.81 3.94 5.09 500yr 3.40 4.98 5.86 7.05 8.26 9.49 11.47 500yr 8.40 11.03 12.20 13.80 15.04 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.36 0.44 0.60 0.73 0.89 1yr 0.63 0.87 1.02 1.29 1.64 2.06 2.16 1yr 1.82 2.08 2.52 2.99 3.34 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.11 2yr 0.82 1.09 1.27 1.68 2.15 2.54 2.90 2yr 2.25 2.79 3.24 3.88 4.48 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.97 1.30 1.51 1.96 2.50 3.05 3.46 5yr 2.70 3.33 3.83 4.58 5.24 5yr

10yr 0.37 0.56 0.70 0.97 1.26 1.50 10yr 1.09 1.47 1.71 2.19 2.80 3.46 3.94 10yr 3.06 3.79 4.35 5.18 5.93 10yr

25yr 0.40 0.62 0.77 1.09 1.44 1.75 25yr 1.24 1.71 2.02 2.55 3.28 4.08 4.69 25yr 3.61 4.51 5.13 6.11 6.94 25yr

50yr 0.43 0.66 0.82 1.17 1.58 1.95 50yr 1.36 1.91 2.29 2.85 3.67 4.63 5.35 50yr 4.10 5.14 5.82 6.91 7.84 50yr

100yr 0.46 0.70 0.88 1.27 1.74 2.17 100yr 1.50 2.12 2.60 3.32 4.14 5.23 6.10 100yr 4.63 5.86 6.61 7.83 8.85 100yr

200yr 0.49 0.74 0.94 1.37 1.90 2.39 200yr 1.64 2.34 2.94 3.76 4.76 5.94 6.96 200yr 5.25 6.69 7.50 8.87 10.00 200yr

500yr 0.54 0.81 1.04 1.51 2.14 2.67 500yr 1.85 2.61 3.47 4.42 5.55 7.02 8.30 500yr 6.22 7.98 8.85 10.46 11.77 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.88 1.03 1yr 0.76 1.01 1.17 1.52 1.91 2.43 2.77 1yr 2.15 2.66 3.08 3.74 4.31 1yr

2yr 0.33 0.51 0.62 0.84 1.04 1.21 2yr 0.90 1.19 1.37 1.79 2.30 2.76 3.07 2yr 2.44 2.95 3.42 4.07 4.68 2yr

5yr 0.41 0.62 0.78 1.06 1.35 1.63 5yr 1.17 1.59 1.82 2.27 2.87 3.45 3.98 5yr 3.06 3.83 4.38 5.18 5.90 5yr

10yr 0.49 0.75 0.94 1.31 1.69 2.05 10yr 1.46 2.01 2.27 2.69 3.38 4.16 4.87 10yr 3.68 4.68 5.31 6.23 7.03 10yr

25yr 0.64 0.97 1.20 1.72 2.26 2.82 25yr 1.95 2.76 3.04 3.44 4.29 5.32 6.36 25yr 4.70 6.12 6.86 7.94 8.89 25yr

50yr 0.77 1.17 1.45 2.09 2.81 3.60 50yr 2.43 3.52 3.81 4.14 5.14 6.40 7.80 50yr 5.67 7.50 8.33 9.57 10.61 50yr

100yr 0.94 1.42 1.78 2.57 3.52 4.62 100yr 3.04 4.52 4.77 5.43 6.16 7.72 9.56 100yr 6.84 9.19 10.13 11.54 12.66 100yr

200yr 1.14 1.72 2.18 3.16 4.41 5.94 200yr 3.80 5.81 5.98 6.61 8.72 9.33 11.71 200yr 8.26 11.26 12.32 13.92 15.12 200yr

500yr 1.50 2.23 2.86 4.16 5.92 8.32 500yr 5.11 8.14 8.07 8.58 11.44 11.95 15.35 500yr 10.58 14.76 15.99 17.87 19.12 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.852 degrees West

Latitude 43.588 degrees North

Elevation 2,126 feet

Date/Time Mon, 30 Sep 2013 13:52:19 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.25 2.54 1yr 1.99 2.44 2.82 3.48 4.03 1yr

2yr 0.31 0.47 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.14 2.63 2.97 2yr 2.33 2.86 3.31 3.97 4.57 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.79 2.20 2.68 3.25 3.71 5yr 2.88 3.57 4.11 4.87 5.57 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.26 1.72 2.14 2.62 3.18 3.82 4.40 10yr 3.38 4.23 4.84 5.70 6.46 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.35 25yr 1.59 2.20 2.70 3.30 3.98 4.72 5.50 25yr 4.18 5.29 6.01 7.01 7.87 25yr

50yr 0.57 0.91 1.17 1.64 2.19 2.81 50yr 1.89 2.66 3.24 3.94 4.71 5.55 6.52 50yr 4.91 6.27 7.09 8.20 9.15 50yr

100yr 0.65 1.05 1.35 1.92 2.62 3.36 100yr 2.26 3.21 3.88 4.70 5.58 6.52 7.73 100yr 5.77 7.44 8.36 9.60 10.63 100yr

200yr 0.75 1.22 1.58 2.26 3.12 4.01 200yr 2.69 3.88 4.63 5.60 6.61 7.67 9.17 200yr 6.79 8.82 9.86 11.24 12.36 200yr

500yr 0.90 1.49 1.94 2.81 3.93 5.08 500yr 3.39 4.99 5.86 7.05 8.27 9.52 11.50 500yr 8.42 11.06 12.29 13.86 15.08 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.62 0.86 1.01 1.29 1.64 2.04 2.17 1yr 1.80 2.09 2.53 2.94 3.30 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.12 2yr 0.82 1.09 1.27 1.68 2.16 2.54 2.88 2yr 2.25 2.77 3.23 3.87 4.46 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.51 3.03 3.42 5yr 2.68 3.29 3.79 4.55 5.22 5yr

10yr 0.37 0.56 0.70 0.98 1.26 1.50 10yr 1.09 1.47 1.72 2.19 2.81 3.42 3.88 10yr 3.03 3.73 4.29 5.13 5.88 10yr

25yr 0.40 0.62 0.77 1.09 1.44 1.75 25yr 1.24 1.71 2.03 2.55 3.28 4.01 4.59 25yr 3.55 4.42 5.04 6.03 6.88 25yr

50yr 0.43 0.65 0.81 1.17 1.57 1.94 50yr 1.36 1.90 2.30 2.85 3.67 4.53 5.21 50yr 4.01 5.01 5.69 6.81 7.76 50yr

100yr 0.46 0.69 0.87 1.25 1.72 2.15 100yr 1.49 2.10 2.61 3.33 4.14 5.10 5.91 100yr 4.51 5.68 6.43 7.68 8.74 100yr

200yr 0.49 0.73 0.93 1.34 1.87 2.36 200yr 1.62 2.31 2.95 3.77 4.74 5.76 6.70 200yr 5.10 6.44 7.26 8.69 9.86 200yr

500yr 0.53 0.79 1.01 1.47 2.09 2.63 500yr 1.81 2.57 3.48 4.43 5.51 6.77 7.92 500yr 5.99 7.61 8.52 10.21 11.59 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.44 0.53 0.71 0.88 1.04 1yr 0.76 1.02 1.17 1.52 1.92 2.47 2.81 1yr 2.19 2.71 3.11 3.77 4.33 1yr

2yr 0.33 0.51 0.63 0.85 1.05 1.22 2yr 0.90 1.19 1.38 1.79 2.30 2.76 3.09 2yr 2.44 2.97 3.44 4.09 4.70 2yr

5yr 0.41 0.62 0.78 1.06 1.35 1.63 5yr 1.17 1.59 1.82 2.27 2.87 3.48 4.03 5yr 3.08 3.87 4.43 5.22 5.93 5yr

10yr 0.49 0.75 0.94 1.31 1.69 2.05 10yr 1.46 2.00 2.27 2.69 3.39 4.20 4.94 10yr 3.72 4.75 5.39 6.29 7.09 10yr

25yr 0.63 0.96 1.20 1.71 2.25 2.81 25yr 1.95 2.75 3.04 3.45 4.30 5.38 6.50 25yr 4.76 6.25 7.00 8.04 8.97 25yr

50yr 0.77 1.17 1.45 2.09 2.81 3.59 50yr 2.42 3.51 3.80 4.16 5.16 6.49 8.00 50yr 5.74 7.70 8.54 9.71 10.72 50yr

100yr 0.94 1.42 1.78 2.57 3.52 4.60 100yr 3.04 4.49 4.76 5.45 6.19 7.85 9.85 100yr 6.95 9.47 10.43 11.73 12.81 100yr

200yr 1.14 1.72 2.18 3.15 4.40 5.91 200yr 3.80 5.77 5.96 6.64 8.76 9.50 12.13 200yr 8.41 11.66 12.74 14.18 15.32 200yr

500yr 1.49 2.22 2.86 4.15 5.91 8.26 500yr 5.10 8.07 8.03 8.63 11.49 12.22 16.00 500yr 10.82 15.39 16.61 18.24 19.40 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.833 degrees West

Latitude 43.577 degrees North

Elevation 2,001 feet

Date/Time Mon, 30 Sep 2013 13:55:02 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.81 2.25 2.54 1yr 2.00 2.45 2.83 3.49 4.04 1yr

2yr 0.31 0.47 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.75 2.15 2.64 2.98 2yr 2.34 2.87 3.32 3.98 4.59 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.79 2.20 2.69 3.26 3.73 5yr 2.89 3.59 4.12 4.89 5.59 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.27 1.73 2.14 2.63 3.19 3.83 4.42 10yr 3.39 4.25 4.86 5.71 6.49 10yr

25yr 0.50 0.79 1.01 1.39 1.85 2.35 25yr 1.59 2.21 2.71 3.31 3.99 4.74 5.53 25yr 4.20 5.32 6.04 7.03 7.91 25yr

50yr 0.57 0.91 1.17 1.64 2.20 2.81 50yr 1.90 2.67 3.24 3.95 4.72 5.57 6.56 50yr 4.93 6.31 7.12 8.22 9.19 50yr

100yr 0.65 1.05 1.36 1.92 2.62 3.37 100yr 2.26 3.23 3.88 4.71 5.60 6.55 7.79 100yr 5.80 7.49 8.40 9.63 10.68 100yr

200yr 0.74 1.21 1.57 2.26 3.12 4.03 200yr 2.69 3.91 4.65 5.62 6.64 7.71 9.24 200yr 6.82 8.88 9.92 11.28 12.42 200yr

500yr 0.91 1.49 1.94 2.81 3.94 5.09 500yr 3.40 5.03 5.87 7.07 8.30 9.56 11.59 500yr 8.46 11.15 12.36 13.91 15.17 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.72 0.88 1yr 0.62 0.86 1.01 1.29 1.64 2.00 2.21 1yr 1.77 2.12 2.51 2.86 3.28 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.12 2yr 0.82 1.09 1.27 1.68 2.17 2.56 2.87 2yr 2.27 2.76 3.21 3.86 4.45 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.52 2.99 3.38 5yr 2.65 3.25 3.75 4.50 5.18 5yr

10yr 0.37 0.56 0.70 0.97 1.26 1.50 10yr 1.09 1.47 1.72 2.19 2.82 3.37 3.79 10yr 2.98 3.65 4.22 5.06 5.83 10yr

25yr 0.40 0.61 0.76 1.09 1.43 1.75 25yr 1.23 1.71 2.03 2.55 3.30 3.91 4.44 25yr 3.46 4.27 4.91 5.93 6.80 25yr

50yr 0.43 0.65 0.81 1.16 1.56 1.94 50yr 1.35 1.90 2.31 2.84 3.70 4.40 4.99 50yr 3.89 4.80 5.51 6.67 7.65 50yr

100yr 0.45 0.69 0.86 1.24 1.70 2.15 100yr 1.47 2.10 2.62 3.35 4.17 4.91 5.60 100yr 4.35 5.39 6.19 7.51 8.59 100yr

200yr 0.48 0.72 0.91 1.32 1.84 2.35 200yr 1.59 2.30 2.97 3.79 4.75 5.51 6.29 200yr 4.88 6.05 6.95 8.47 9.69 200yr

500yr 0.52 0.77 0.99 1.44 2.04 2.61 500yr 1.76 2.55 3.51 4.47 5.53 6.42 7.32 500yr 5.68 7.04 8.09 9.94 11.36 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.44 0.53 0.71 0.88 1.04 1yr 0.76 1.02 1.17 1.52 1.92 2.52 2.88 1yr 2.23 2.77 3.15 3.81 4.38 1yr

2yr 0.33 0.51 0.63 0.85 1.05 1.22 2yr 0.91 1.19 1.38 1.79 2.31 2.76 3.12 2yr 2.44 3.00 3.48 4.14 4.75 2yr

5yr 0.41 0.63 0.78 1.06 1.35 1.63 5yr 1.17 1.59 1.83 2.28 2.88 3.53 4.11 5yr 3.13 3.95 4.51 5.29 6.00 5yr

10yr 0.49 0.76 0.94 1.31 1.69 2.06 10yr 1.46 2.01 2.28 2.70 3.39 4.27 5.07 10yr 3.78 4.87 5.51 6.37 7.18 10yr

25yr 0.64 0.97 1.20 1.72 2.26 2.83 25yr 1.95 2.76 3.05 3.46 4.31 5.47 6.72 25yr 4.84 6.46 7.20 8.17 9.11 25yr

50yr 0.77 1.17 1.45 2.09 2.81 3.61 50yr 2.43 3.53 3.82 4.17 5.18 6.63 8.31 50yr 5.87 7.99 8.82 9.88 10.90 50yr

100yr 0.94 1.42 1.78 2.57 3.53 4.63 100yr 3.04 4.52 4.78 5.50 6.21 8.04 10.29 100yr 7.12 9.90 10.82 11.95 13.05 100yr

200yr 1.15 1.72 2.18 3.16 4.41 5.95 200yr 3.81 5.82 5.99 6.71 8.89 9.77 12.75 200yr 8.64 12.26 13.26 14.45 15.63 200yr

500yr 1.50 2.23 2.87 4.17 5.93 8.34 500yr 5.11 8.15 8.07 8.73 11.69 12.62 16.96 500yr 11.17 16.31 17.38 18.61 19.81 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.832 degrees West

Latitude 43.586 degrees North

Elevation 2,114 feet

Date/Time Mon, 30 Sep 2013 13:56:22 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.25 2.54 1yr 1.99 2.44 2.83 3.49 4.04 1yr

2yr 0.31 0.47 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.15 2.64 2.98 2yr 2.34 2.87 3.32 3.98 4.59 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.79 2.20 2.69 3.26 3.73 5yr 2.89 3.59 4.12 4.89 5.58 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.27 1.73 2.14 2.63 3.19 3.83 4.42 10yr 3.39 4.25 4.85 5.71 6.48 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.35 25yr 1.59 2.21 2.71 3.31 3.98 4.74 5.53 25yr 4.19 5.32 6.03 7.02 7.90 25yr

50yr 0.57 0.91 1.17 1.64 2.20 2.81 50yr 1.90 2.67 3.24 3.95 4.72 5.57 6.56 50yr 4.93 6.30 7.10 8.21 9.18 50yr

100yr 0.65 1.05 1.36 1.92 2.62 3.37 100yr 2.26 3.23 3.88 4.71 5.59 6.54 7.78 100yr 5.79 7.48 8.38 9.61 10.67 100yr

200yr 0.74 1.21 1.57 2.26 3.12 4.03 200yr 2.69 3.91 4.65 5.62 6.63 7.70 9.23 200yr 6.81 8.87 9.89 11.26 12.40 200yr

500yr 0.91 1.49 1.94 2.82 3.94 5.09 500yr 3.40 5.03 5.87 7.06 8.29 9.54 11.58 500yr 8.45 11.13 12.32 13.88 15.15 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.72 0.89 1yr 0.63 0.87 1.01 1.30 1.64 2.01 2.20 1yr 1.78 2.11 2.50 2.88 3.30 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.12 2yr 0.82 1.09 1.27 1.68 2.16 2.56 2.87 2yr 2.27 2.76 3.21 3.86 4.45 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.51 3.00 3.39 5yr 2.66 3.26 3.76 4.51 5.19 5yr

10yr 0.37 0.56 0.70 0.97 1.26 1.50 10yr 1.09 1.47 1.72 2.19 2.82 3.38 3.81 10yr 2.99 3.67 4.23 5.08 5.84 10yr

25yr 0.40 0.61 0.76 1.09 1.43 1.75 25yr 1.23 1.71 2.03 2.55 3.30 3.94 4.47 25yr 3.48 4.30 4.94 5.96 6.82 25yr

50yr 0.43 0.65 0.81 1.16 1.56 1.95 50yr 1.35 1.90 2.30 2.84 3.70 4.43 5.03 50yr 3.92 4.84 5.55 6.71 7.68 50yr

100yr 0.46 0.69 0.86 1.25 1.71 2.16 100yr 1.48 2.11 2.62 3.34 4.18 4.96 5.66 100yr 4.39 5.44 6.25 7.56 8.63 100yr

200yr 0.48 0.73 0.92 1.33 1.86 2.37 200yr 1.60 2.32 2.97 3.79 4.76 5.58 6.37 200yr 4.93 6.13 7.03 8.54 9.73 200yr

500yr 0.52 0.78 1.00 1.46 2.07 2.63 500yr 1.79 2.57 3.51 4.46 5.55 6.51 7.44 500yr 5.76 7.15 8.20 10.03 11.42 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.88 1.04 1yr 0.76 1.01 1.17 1.52 1.92 2.51 2.87 1yr 2.22 2.76 3.14 3.80 4.37 1yr

2yr 0.33 0.51 0.63 0.85 1.05 1.22 2yr 0.90 1.19 1.38 1.79 2.31 2.76 3.12 2yr 2.44 3.00 3.47 4.13 4.74 2yr

5yr 0.41 0.63 0.78 1.06 1.35 1.63 5yr 1.17 1.59 1.82 2.28 2.88 3.52 4.09 5yr 3.12 3.93 4.49 5.27 5.99 5yr

10yr 0.49 0.76 0.94 1.31 1.69 2.06 10yr 1.46 2.01 2.28 2.69 3.39 4.25 5.04 10yr 3.76 4.85 5.48 6.35 7.17 10yr

25yr 0.64 0.97 1.20 1.72 2.26 2.83 25yr 1.95 2.77 3.05 3.45 4.31 5.45 6.66 25yr 4.82 6.41 7.14 8.13 9.08 25yr

50yr 0.77 1.17 1.46 2.09 2.82 3.62 50yr 2.43 3.53 3.82 4.16 5.17 6.59 8.23 50yr 5.83 7.92 8.74 9.82 10.86 50yr

100yr 0.94 1.42 1.78 2.57 3.53 4.64 100yr 3.05 4.54 4.79 5.49 6.19 7.99 10.18 100yr 7.07 9.79 10.70 11.87 13.00 100yr

200yr 1.15 1.73 2.19 3.17 4.41 5.97 200yr 3.81 5.84 6.00 6.69 8.87 9.69 12.58 200yr 8.57 12.10 13.09 14.34 15.55 200yr

500yr 1.50 2.23 2.87 4.17 5.93 8.37 500yr 5.12 8.18 8.09 8.71 11.66 12.49 16.70 500yr 11.06 16.06 17.12 18.45 19.70 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.822 degrees West

Latitude 43.593 degrees North

Elevation 1,651 feet

Date/Time Mon, 30 Sep 2013 13:57:37 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.80 2.25 2.54 1yr 1.99 2.44 2.83 3.49 4.04 1yr

2yr 0.31 0.47 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.74 2.15 2.64 2.98 2yr 2.34 2.87 3.32 3.98 4.59 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.43 1.78 2.20 2.69 3.26 3.73 5yr 2.89 3.59 4.12 4.89 5.59 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.26 1.73 2.14 2.63 3.19 3.83 4.42 10yr 3.39 4.25 4.85 5.71 6.48 10yr

25yr 0.50 0.79 1.01 1.39 1.84 2.35 25yr 1.59 2.21 2.71 3.31 3.99 4.74 5.53 25yr 4.19 5.32 6.02 7.02 7.90 25yr

50yr 0.57 0.91 1.17 1.64 2.20 2.81 50yr 1.90 2.67 3.24 3.95 4.72 5.57 6.56 50yr 4.93 6.31 7.09 8.21 9.18 50yr

100yr 0.65 1.05 1.36 1.92 2.62 3.37 100yr 2.26 3.23 3.88 4.71 5.59 6.54 7.78 100yr 5.79 7.48 8.36 9.61 10.67 100yr

200yr 0.75 1.22 1.58 2.27 3.12 4.02 200yr 2.69 3.91 4.64 5.61 6.62 7.69 9.23 200yr 6.81 8.88 9.87 11.25 12.40 200yr

500yr 0.91 1.49 1.94 2.82 3.94 5.09 500yr 3.40 5.04 5.87 7.06 8.29 9.54 11.58 500yr 8.44 11.14 12.28 13.86 15.14 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.73 0.89 1yr 0.63 0.87 1.02 1.30 1.64 2.01 2.19 1yr 1.78 2.11 2.49 2.88 3.32 1yr

2yr 0.30 0.46 0.57 0.77 0.95 1.12 2yr 0.82 1.09 1.27 1.68 2.16 2.56 2.88 2yr 2.27 2.77 3.21 3.86 4.45 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.97 1.30 1.52 1.96 2.51 3.01 3.39 5yr 2.66 3.26 3.76 4.52 5.20 5yr

10yr 0.36 0.56 0.70 0.97 1.25 1.50 10yr 1.08 1.47 1.72 2.19 2.82 3.39 3.82 10yr 3.00 3.67 4.24 5.09 5.85 10yr

25yr 0.40 0.61 0.76 1.09 1.43 1.75 25yr 1.23 1.71 2.03 2.55 3.30 3.95 4.48 25yr 3.49 4.31 4.95 5.97 6.83 25yr

50yr 0.43 0.65 0.81 1.16 1.56 1.95 50yr 1.35 1.91 2.30 2.84 3.71 4.45 5.04 50yr 3.94 4.85 5.57 6.73 7.69 50yr

100yr 0.46 0.69 0.87 1.25 1.71 2.17 100yr 1.48 2.12 2.62 3.34 4.18 4.98 5.67 100yr 4.41 5.46 6.28 7.60 8.65 100yr

200yr 0.49 0.73 0.93 1.34 1.87 2.38 200yr 1.61 2.33 2.97 3.79 4.79 5.60 6.39 200yr 4.96 6.15 7.07 8.58 9.76 200yr

500yr 0.53 0.79 1.01 1.47 2.09 2.65 500yr 1.80 2.60 3.51 4.46 5.58 6.55 7.47 500yr 5.80 7.18 8.27 10.09 11.46 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.87 1.04 1yr 0.75 1.01 1.17 1.52 1.91 2.50 2.86 1yr 2.22 2.75 3.13 3.79 4.36 1yr

2yr 0.33 0.51 0.62 0.85 1.04 1.22 2yr 0.90 1.19 1.37 1.79 2.31 2.76 3.12 2yr 2.44 3.00 3.47 4.13 4.75 2yr

5yr 0.41 0.63 0.78 1.06 1.35 1.63 5yr 1.17 1.60 1.82 2.28 2.88 3.52 4.09 5yr 3.12 3.93 4.49 5.27 5.99 5yr

10yr 0.49 0.76 0.94 1.31 1.69 2.06 10yr 1.46 2.01 2.28 2.69 3.39 4.25 5.03 10yr 3.76 4.84 5.46 6.35 7.17 10yr

25yr 0.64 0.97 1.20 1.72 2.26 2.84 25yr 1.95 2.78 3.06 3.45 4.30 5.44 6.65 25yr 4.82 6.39 7.12 8.12 9.08 25yr

50yr 0.77 1.17 1.46 2.09 2.82 3.63 50yr 2.43 3.55 3.83 4.16 5.16 6.58 8.20 50yr 5.82 7.89 8.70 9.79 10.85 50yr

100yr 0.94 1.42 1.78 2.58 3.53 4.67 100yr 3.05 4.56 4.80 5.49 6.18 7.97 10.13 100yr 7.05 9.74 10.64 11.82 12.98 100yr

200yr 1.15 1.73 2.19 3.17 4.42 6.01 200yr 3.82 5.88 6.02 6.70 8.90 9.66 12.52 200yr 8.55 12.04 13.00 14.27 15.53 200yr

500yr 1.50 2.23 2.88 4.18 5.94 8.44 500yr 5.13 8.25 8.13 8.71 11.70 12.45 16.60 500yr 11.01 15.96 16.97 18.34 19.66 500yr
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 71.796 degrees West

Latitude 43.581 degrees North

Elevation 637 feet

Date/Time Mon, 30 Sep 2013 13:59:15 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.39 0.49 0.64 0.80 1.01 1yr 0.69 0.94 1.16 1.45 1.81 2.26 2.55 1yr 2.00 2.45 2.84 3.50 4.05 1yr

2yr 0.31 0.48 0.59 0.78 0.98 1.23 2yr 0.85 1.12 1.41 1.75 2.16 2.65 3.00 2yr 2.35 2.88 3.34 4.00 4.60 2yr

5yr 0.37 0.57 0.72 0.96 1.23 1.55 5yr 1.06 1.44 1.79 2.21 2.70 3.28 3.75 5yr 2.90 3.61 4.14 4.91 5.61 5yr

10yr 0.42 0.66 0.83 1.13 1.47 1.86 10yr 1.27 1.73 2.15 2.64 3.20 3.85 4.44 10yr 3.41 4.27 4.88 5.74 6.51 10yr

25yr 0.50 0.79 1.01 1.39 1.85 2.35 25yr 1.59 2.22 2.71 3.32 4.00 4.76 5.57 25yr 4.21 5.36 6.06 7.05 7.94 25yr

50yr 0.57 0.91 1.17 1.64 2.20 2.82 50yr 1.90 2.69 3.25 3.96 4.74 5.59 6.61 50yr 4.95 6.35 7.15 8.25 9.23 50yr

100yr 0.65 1.05 1.36 1.92 2.62 3.37 100yr 2.26 3.25 3.89 4.73 5.62 6.58 7.84 100yr 5.82 7.54 8.44 9.66 10.74 100yr

200yr 0.74 1.21 1.57 2.26 3.12 4.03 200yr 2.70 3.94 4.66 5.63 6.66 7.74 9.31 200yr 6.85 8.95 9.96 11.31 12.48 200yr

500yr 0.91 1.49 1.94 2.82 3.94 5.10 500yr 3.40 5.08 5.88 7.09 8.32 9.59 11.69 500yr 8.49 11.24 12.42 13.95 15.25 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.44 0.59 0.72 0.89 1yr 0.62 0.87 1.01 1.30 1.64 1.99 2.23 1yr 1.76 2.15 2.51 2.93 3.32 1yr

2yr 0.30 0.47 0.57 0.78 0.96 1.12 2yr 0.83 1.09 1.27 1.68 2.17 2.58 2.89 2yr 2.28 2.78 3.23 3.88 4.47 2yr

5yr 0.34 0.52 0.65 0.89 1.13 1.33 5yr 0.98 1.30 1.52 1.96 2.52 3.01 3.41 5yr 2.67 3.28 3.78 4.54 5.22 5yr

10yr 0.36 0.56 0.70 0.97 1.25 1.50 10yr 1.08 1.47 1.72 2.19 2.83 3.39 3.83 10yr 3.00 3.69 4.26 5.11 5.87 10yr

25yr 0.40 0.61 0.76 1.08 1.42 1.75 25yr 1.23 1.71 2.04 2.55 3.32 3.94 4.50 25yr 3.49 4.32 4.97 6.00 6.85 25yr

50yr 0.42 0.64 0.80 1.15 1.55 1.95 50yr 1.34 1.90 2.32 2.84 3.73 4.43 5.06 50yr 3.92 4.86 5.58 6.76 7.72 50yr

100yr 0.45 0.68 0.85 1.23 1.69 2.15 100yr 1.45 2.10 2.64 3.37 4.22 4.94 5.68 100yr 4.38 5.47 6.28 7.63 8.68 100yr

200yr 0.47 0.71 0.90 1.31 1.82 2.36 200yr 1.57 2.31 3.00 3.83 4.79 5.54 6.39 200yr 4.90 6.15 7.06 8.62 9.79 200yr

500yr 0.51 0.76 0.97 1.41 2.01 2.61 500yr 1.74 2.55 3.56 4.52 5.57 6.44 7.45 500yr 5.70 7.16 8.23 10.14 11.48 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.43 0.53 0.71 0.88 1.04 1yr 0.76 1.01 1.17 1.52 1.91 2.51 2.84 1yr 2.22 2.73 3.13 3.80 4.37 1yr

2yr 0.33 0.51 0.63 0.85 1.05 1.22 2yr 0.91 1.19 1.38 1.80 2.32 2.77 3.13 2yr 2.45 3.01 3.48 4.15 4.76 2yr

5yr 0.41 0.63 0.78 1.07 1.36 1.64 5yr 1.17 1.60 1.83 2.29 2.89 3.55 4.11 5yr 3.14 3.96 4.51 5.30 6.01 5yr

10yr 0.49 0.76 0.94 1.31 1.69 2.07 10yr 1.46 2.02 2.29 2.70 3.40 4.30 5.07 10yr 3.80 4.88 5.51 6.38 7.20 10yr

25yr 0.64 0.97 1.21 1.72 2.26 2.85 25yr 1.95 2.79 3.08 3.46 4.32 5.52 6.72 25yr 4.89 6.46 7.20 8.17 9.12 25yr

50yr 0.77 1.17 1.46 2.10 2.82 3.64 50yr 2.44 3.56 3.85 4.18 5.18 6.71 8.31 50yr 5.94 7.99 8.81 9.88 10.92 50yr

100yr 0.94 1.43 1.79 2.58 3.54 4.68 100yr 3.05 4.58 4.82 5.56 6.21 8.15 10.30 100yr 7.21 9.90 10.81 11.93 13.07 100yr

200yr 1.15 1.73 2.19 3.18 4.43 6.04 200yr 3.82 5.91 6.05 6.79 9.04 9.91 12.76 200yr 8.78 12.27 13.24 14.41 15.65 200yr

500yr 1.50 2.24 2.88 4.18 5.95 8.48 500yr 5.14 8.29 8.16 8.84 11.92 12.85 16.97 500yr 11.37 16.32 17.36 18.54 19.84 500yr
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SECTION 3.0 - DRAINAGE CALCULATIONS, 
ANALYSIS & DESIGN 



 

 

3.1 Groundwater Recharge Volume (GRV) Calculations 
 

A. Overall Project 
B. Substation Interconnection Station 

C. Operation and Maintenance Building



 

 

A. Overall Project 



0.33      ac Area of HSG A soil that was replaced by impervious cover 0.40"
0.57      ac Area of HSG B soil that was replaced by impervious cover 0.25"

15.04    ac Area of HSG C soil that was replaced by impervious cover 0.10"
10.33    ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

0.07 inches Rd = weighted groundwater recharge depth
1.77723 ac-in GRV = AI * Rd 

6,451   cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

NHDES Alteration of Terrain
Last Revised: August 2013

WIND FARM ROADS AND TURBINE PADS.
EXCLUDES OPERATIONS AND MAINTENANCE FACILITY 
EXCLUDES SUBSTATION AND INTERCONNECTION STATION

Groundwater Recharge Volume (GRV) Calculation

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-
Wq 1507.04):



 

 

B. Substation Interconnection Station 



0.05      ac Area of HSG A soil that was replaced by impervious cover 0.40"
0.56      ac Area of HSG B soil that was replaced by impervious cover 0.25"
0.36      ac Area of HSG C soil that was replaced by impervious cover 0.10"

1.0525  ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

0.10 inches Rd = weighted groundwater recharge depth
0.19582 ac-in GRV = AI * Rd 

711      cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-
Wq 1507.04):

NHDES Alteration of Terrain
Last Revised: August 2013

Groundwater Recharge Volume (GRV) Calculation

Substation Calculations 



 

 

C. Operation and Maintenance Building 



 ac Area of HSG A soil that was replaced by impervious cover 0.40"
 ac Area of HSG B soil that was replaced by impervious cover 0.25"

2.25      ac Area of HSG C soil that was replaced by impervious cover 0.10"
 ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

0.10 inches Rd = weighted groundwater recharge depth
0.22543 ac-in GRV = AI * Rd 

818      cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-
Wq 1507.04):

NHDES Alteration of Terrain
Last Revised: August 2013

Groundwater Recharge Volume (GRV) Calculation

OPERATIONS AND MAINTENANCE FACILITY



 

 

3.2 BMP Worksheets for all Treatment Systems 
 

A. Overall Project 
B. Substation Interconnection Station 

C. Operation and Maintenance Building



 

 

A. Overall Project 



Node Name: Wild Meadows TS AC 1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
no Yes/No Is the system lined?

0.64         ac A = Area draining to the practice
0.22         ac AI = Impervious area draining to the practice

6.0           minutes Tc = Time of Concentration
0.34         decimal I = percent impervious area draining to the practice, in decimal form
0.36         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.23         ac-in WQV= 1” x Rv x A
835          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1              inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.36         inches Q = water quality depth.  Q = WQV/A

91            unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

0.99         inches S = potential maximum retention.  S = (1000/CN)  - 10
0.198       inches Ia = initial abstraction.  Ia = 0.2S

625          cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.22         cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

120.00     feet L = swale length 1
����  > 100'

6.00         feet w = bottom of the swale width2
����  0 - 8 feet 

2

1,131.00  feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

1,134.15  feet EBTM = elevation of the bottom of the practice ����  > ESHWT

3.0 :1 SSRIGHT = right Side slope ���� >3:1

3.0 :1 SSLEFT = left Side slope ���� >3:1

0.005       ft/ft S = slope of swale in decimal form3
����  0.005 - .05

2.0           inches d = flow depth in swale at WQF (attach stage-discharge  table)4
����  < 4"

0.15         unitless d must be < 4", therefore Manning's n = 0.15

1.11         ft2 Cross-sectional area check (assume trapezoidal channel)
7.08         feet Check wetted perimeter

0.23         cfs WQFcheck.
5                                                                                             

���� WQFcheck = WQF

0% Percent difference between WQFcheck and WQF 5 ����  +/- 10%

10            minutes HRT = hydraulic residence time during the WQF ����  > 10 min

1,135.20  ft Peak elevation of the 10-year storm event
1,136.25  ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale ���� yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct depth 
off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

Designer's Notes:









Node Name: TS-AC-2.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

1.36        ac A = Area draining to the practice
0.08        ac AI = Impervious area draining to the practice
15.2        minutes Tc = Time of Concentration
0.06        decimal I = percent impervious area draining to the practice, in decimal form
0.10        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.14        ac-in WQV= 1” x Rv x A
502         cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1             inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.10        inches Q = water quality depth.  Q = WQV/A

81           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q 2 + 1.25*Q*P] 0.5)

2.31        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.462      inches Ia = initial abstraction.  Ia = 0.2S

275         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III
0.06        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

4.00        feet w = bottom of the swale width2
  0 - 8 feet 2

1,291.17 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit
1,292.50 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.2          inches d = flow depth in swale at WQF (attach stage-discharge  table) 4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.43        ft2 Cross-sectional area check (assume trapezoidal channel)
4.63        feet Check wetted perimeter

0.06        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

4% Percent difference between WQFcheck and WQF 5   +/- 10%
12           minutes HRT = hydraulic residence time during the WQF   > 10 min

1,293.17 ft Peak elevation of the 10-year storm event
1,294.50 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.
5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 34"
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Summary for Subcatchment 3S: TS-AC-2.0

Runoff = 1.82 cfs @ 12.22 hrs,  Volume= 0.177 af,  Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr  Rainfall=3.85"

Area (sf) CN Description
20,407 70 Woods, Good, HSG C
9,701 71 Meadow, non-grazed, HSG C

* 3,396 96 Gravel
25,938 77 Woods, Good, HSG D
59,442 75 Weighted Average
59,442 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.4 100 0.1000 0.13 Sheet Flow, A

Woods: Light underbrush   n= 0.400   P2= 2.65"
2.5 300 0.1570 1.98 Shallow Concentrated Flow, B

Woodland   Kv= 5.0 fps
0.0 12 0.4580 4.74 Shallow Concentrated Flow, C

Short Grass Pasture   Kv= 7.0 fps
0.0 21 0.1570 7.37 11.05 Trap/Vee/Rect Channel Flow, D Ditch

Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  

0.1 48 0.0400 9.12 11.20 Pipe Channel, E 15" Culv
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.015  Corrugated PE, smooth interior

0.2 42 0.0190 3.59 7.19 Trap/Vee/Rect Channel Flow, F Chan to TS
Bot.W=3.00'  D=0.50'  Z= 2.0 '/'  Top.W=5.00'
n= 0.030  

15.2 523 Total

Summary for Reach 4R: TS-AC-2.0

Inflow Area = 1.365 ac, 0.00% Impervious,  Inflow Depth = 1.56"    for  10 yr event
Inflow = 1.82 cfs @ 12.22 hrs,  Volume= 0.177 af
Outflow = 1.72 cfs @ 12.34 hrs,  Volume= 0.177 af,  Atten= 6%,  Lag= 7.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.43 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.14 fps,  Avg. Travel Time= 11.9 min

Peak Storage= 401 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.67'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 15.83 cfs
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4.00'  x  2.00'  deep channel,  n= 0.150
Side Slope Z-value= 3.0 '/'   Top Width= 16.00'
Length= 100.0'   Slope= 0.0050 '/'
Inlet Invert= 1,292.50',  Outlet Invert= 1,292.00'

‡







Node Name: TS-CCS-1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

1.91        ac A = Area draining to the practice
0.11        ac AI = Impervious area draining to the practice
14.5        minutes Tc = Time of Concentration
0.06        decimal I = percent impervious area draining to the practice, in decimal form
0.10        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.20        ac-in WQV= 1” x Rv x A
712         cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1             inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.10        inches Q = water quality depth.  Q = WQV/A

81           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q 2 + 1.25*Q*P] 0.5)

2.30        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.460      inches Ia = initial abstraction.  Ia = 0.2S

270         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III
0.08        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

6.00        feet w = bottom of the swale width2
  0 - 8 feet 2

1,469.44 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit
1,467.50 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.1          inches d = flow depth in swale at WQF (attach stage-discharge  table) 4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.56        ft2 Cross-sectional area check (assume trapezoidal channel)
6.57        feet Check wetted perimeter

0.08        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

-7% Percent difference between WQFcheck and WQF 5   +/- 10%
11           minutes HRT = hydraulic residence time during the WQF   > 10 min

1,468.12 ft Peak elevation of the 10-year storm event
1,469.00 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.
5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 46"
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Summary for Subcatchment 6S: TS-CCS-1.0

Runoff = 2.22 cfs @ 12.21 hrs,  Volume= 0.216 af,  Depth= 1.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr  Rainfall=3.85"

Area (sf) CN Description
55,667 70 Woods, Good, HSG C
22,726 71 Meadow, non-grazed, HSG C

* 4,864 96 Gravel
83,257 72 Weighted Average
83,257 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.5 100 0.1500 0.16 Sheet Flow, A

Woods: Light underbrush   n= 0.400   P2= 2.65"
3.6 467 0.1880 2.17 Shallow Concentrated Flow, B

Woodland   Kv= 5.0 fps
0.1 26 0.5000 4.95 Shallow Concentrated Flow, C

Short Grass Pasture   Kv= 7.0 fps
0.3 83 0.0600 4.55 6.83 Trap/Vee/Rect Channel Flow, D Ditch

Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  

14.5 676 Total

Summary for Reach 5R: TS-CCS-1.0

Inflow Area = 1.911 ac, 0.00% Impervious,  Inflow Depth = 1.36"    for  10 yr event
Inflow = 2.22 cfs @ 12.21 hrs,  Volume= 0.216 af
Outflow = 2.09 cfs @ 12.33 hrs,  Volume= 0.216 af,  Atten= 6%,  Lag= 7.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.43 fps,  Min. Travel Time= 3.8 min
Avg. Velocity = 0.13 fps,  Avg. Travel Time= 12.8 min

Peak Storage= 486 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 11.16 cfs

6.00'  x  1.50'  deep channel,  n= 0.150
Side Slope Z-value= 3.0 '/'   Top Width= 15.00'
Length= 100.0'   Slope= 0.0050 '/'
Inlet Invert= 1,467.50',  Outlet Invert= 1,467.00'
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Node Name: TS-CCN-1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

3.53        ac A = Area draining to the practice
0.05        ac AI = Impervious area draining to the practice
19.6        minutes Tc = Time of Concentration
0.01        decimal I = percent impervious area draining to the practice, in decimal form
0.06        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.22        ac-in WQV= 1” x Rv x A
793         cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1             inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.06        inches Q = water quality depth.  Q = WQV/A

78           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q 2 + 1.25*Q*P] 0.5)

2.77        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.554      inches Ia = initial abstraction.  Ia = 0.2S

180         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III
0.06        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

4.00        feet w = bottom of the swale width2
  0 - 8 feet 2

2,049.37 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit
2,053.00 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.2          inches d = flow depth in swale at WQF (attach stage-discharge  table) 4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.43        ft2 Cross-sectional area check (assume trapezoidal channel)
4.63        feet Check wetted perimeter

0.06        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

1% Percent difference between WQFcheck and WQF 5   +/- 10%
12           minutes HRT = hydraulic residence time during the WQF   > 10 min

2,053.94 ft Peak elevation of the 10-year storm event
2,054.50 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.
5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 40"
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Summary for Subcatchment 2S: TS-CCN-1.0

Runoff = 3.43 cfs @ 12.29 hrs,  Volume= 0.380 af,  Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr  Rainfall=3.85"

Area (sf) CN Description
* 2,039 96 Gravel

120,111 70 Woods, Good, HSG C
31,513 71 Meadow, non-grazed, HSG C

153,663 71 Weighted Average
153,663 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.0 100 0.0620 0.11 Sheet Flow, A

Woods: Light underbrush   n= 0.400   P2= 2.65"
4.1 470 0.1450 1.90 Shallow Concentrated Flow, B

Woodland   Kv= 5.0 fps
0.5 200 0.1330 6.78 10.17 Trap/Vee/Rect Channel Flow, C

Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  Mountain streams

19.6 770 Total

Summary for Reach 1R: TS-CCN-1.0

Inflow Area = 3.528 ac, 0.00% Impervious,  Inflow Depth = 1.29"    for  10 yr event
Inflow = 3.43 cfs @ 12.29 hrs,  Volume= 0.380 af
Outflow = 3.35 cfs @ 12.39 hrs,  Volume= 0.380 af,  Atten= 2%,  Lag= 5.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.52 fps,  Min. Travel Time= 3.2 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 9.6 min

Peak Storage= 642 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.94'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 8.60 cfs

4.00'  x  1.50'  deep channel,  n= 0.150
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 100.0'   Slope= 0.0050 '/'
Inlet Invert= 2,053.00',  Outlet Invert= 2,052.50'

‡







Node Name: TS-CCN-2.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

1.94        ac A = Area draining to the practice
0.25        ac AI = Impervious area draining to the practice
14.3        minutes Tc = Time of Concentration
0.13        decimal I = percent impervious area draining to the practice, in decimal form
0.17        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.32        ac-in WQV= 1” x Rv x A

1,169      cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
1             inches P = amount of rainfall.  For WQF in NH, P = 1".  

0.17        inches Q = water quality depth.  Q = WQV/A
85           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q 2 + 1.25*Q*P] 0.5)

1.81        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.362      inches Ia = initial abstraction.  Ia = 0.2S

390         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III
0.20        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

120.00    feet L = swale length 1   > 100'

6.00        feet w = bottom of the swale width2
  0 - 8 feet 2

1,939.67 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit
1,942.50 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.9          inches d = flow depth in swale at WQF (attach stage-discharge  table) 4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

1.04        ft2 Cross-sectional area check (assume trapezoidal channel)
7.01        feet Check wetted perimeter

0.20        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

4% Percent difference between WQFcheck and WQF 5   +/- 10%
11           minutes HRT = hydraulic residence time during the WQF   > 10 min

1,943.31 ft Peak elevation of the 10-year storm event
1,944.00 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.
5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 28"
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Summary for Subcatchment 3S: TS-CCN-2.0

Runoff = 3.63 cfs @ 12.21 hrs,  Volume= 0.341 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr  Rainfall=3.85"

Area (sf) CN Description
20,714 70 Woods, Good, HSG C
8,409 71 Meadow, non-grazed, HSG C

* 1,399 96 Gravel
31,362 77 Woods, Good, HSG D
33,791 78 Meadow, non-grazed, HSG D

* 9,531 96 Gravel
105,206 77 Weighted Average
105,206 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.3 100 0.1020 0.14 Sheet Flow, A

Woods: Light underbrush   n= 0.400   P2= 2.65"
0.3 81 0.3470 4.12 Shallow Concentrated Flow, B

Short Grass Pasture   Kv= 7.0 fps
0.9 329 0.1020 5.94 8.91 Trap/Vee/Rect Channel Flow, C Ditch

Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  

0.1 60 0.0330 8.29 10.17 Pipe Channel, D CV-CCN-2.4
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.015  Corrugated PE, smooth interior

0.7 78 0.0090 1.76 2.65 Trap/Vee/Rect Channel Flow, E Ditch
Bot.W=2.00'  D=0.50'  Z= 2.0 '/'  Top.W=4.00'
n= 0.040  

14.3 648 Total

Summary for Reach 4R: TS-CCN-2.0

Inflow Area = 2.415 ac, 0.00% Impervious,  Inflow Depth = 1.70"    for  10 yr event
Inflow = 3.63 cfs @ 12.21 hrs,  Volume= 0.341 af
Outflow = 3.41 cfs @ 12.32 hrs,  Volume= 0.341 af,  Atten= 6%,  Lag= 7.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.51 fps,  Min. Travel Time= 4.0 min
Avg. Velocity = 0.14 fps,  Avg. Travel Time= 14.1 min

Peak Storage= 819 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 1.50',  Capacity at Bank-Full= 11.16 cfs
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6.00'  x  1.50'  deep channel,  n= 0.150
Side Slope Z-value= 3.0 '/'   Top Width= 15.00'
Length= 120.0'   Slope= 0.0050 '/'
Inlet Invert= 1,942.50',  Outlet Invert= 1,941.90'

‡







Node Name: TS-CEC-1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

1.12        ac A = Area draining to the practice
0.14        ac AI = Impervious area draining to the practice

15.4        minutes Tc = Time of Concentration

0.12        decimal I = percent impervious area draining to the practice, in decimal form
0.16        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.18        ac-in WQV= 1” x Rv x A
650         cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1             inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.16        inches Q = water quality depth.  Q = WQV/A

84           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

1.85        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.369      inches Ia = initial abstraction.  Ia = 0.2S

380         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.11        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

6.00        feet w = bottom of the swale width2   0 - 8 feet 2

feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

1,821.50 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.3          inches d = flow depth in swale at WQF (attach stage-discharge  table)4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.70        ft2 Cross-sectional area check (assume trapezoidal channel)
6.70        feet Check wetted perimeter

0.11        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

2% Percent difference between WQFcheck and WQF 5   +/- 10%

11           minutes HRT = hydraulic residence time during the WQF   > 10 min
1,821.81 ft Peak elevation of the 10-year storm event
1,823.00 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT = 26"











Node Name: TS-CEC-2.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

0.31        ac A = Area draining to the practice
0.07        ac AI = Impervious area draining to the practice

5.9          minutes Tc = Time of Concentration

0.23        decimal I = percent impervious area draining to the practice, in decimal form
0.25        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.08        ac-in WQV= 1” x Rv x A
285         cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1             inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.25        inches Q = water quality depth.  Q = WQV/A

88           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

1.36        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.272      inches Ia = initial abstraction.  Ia = 0.2S

600         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.07        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

6.00        feet w = bottom of the swale width2   0 - 8 feet 2

1,803.07 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

1,803.50 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.0          inches d = flow depth in swale at WQF (attach stage-discharge  table)4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.53        ft2 Cross-sectional area check (assume trapezoidal channel)
6.54        feet Check wetted perimeter

0.07        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

-5% Percent difference between WQFcheck and WQF 5   +/- 10%

12           minutes HRT = hydraulic residence time during the WQF   > 10 min
1,803.80 ft Peak elevation of the 10-year storm event
1,805.00 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 30"









Node Name: TS-CEC-3.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

2.34        ac A = Area draining to the practice
0.06        ac AI = Impervious area draining to the practice

16.3        minutes Tc = Time of Concentration

0.03        decimal I = percent impervious area draining to the practice, in decimal form
0.07        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.17        ac-in WQV= 1” x Rv x A
618         cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1             inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.07        inches Q = water quality depth.  Q = WQV/A

79           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

2.63        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.525      inches Ia = initial abstraction.  Ia = 0.2S

210         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.06        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

7.00        feet w = bottom of the swale width2   0 - 8 feet 2

1,821.30 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

1,822.50 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

0.8          inches d = flow depth in swale at WQF (attach stage-discharge  table)4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.50        ft2 Cross-sectional area check (assume trapezoidal channel)
7.44        feet Check wetted perimeter

0.06        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

5% Percent difference between WQFcheck and WQF 5   +/- 10%

15           minutes HRT = hydraulic residence time during the WQF   > 10 min
ft Peak elevation of the 10-year storm event
ft Elevation of the top of the swale

- Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 27" 
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Node Name: TS-CEC-4.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

8.23        ac A = Area draining to the practice
0.12        ac AI = Impervious area draining to the practice

18.3        minutes Tc = Time of Concentration

0.02        decimal I = percent impervious area draining to the practice, in decimal form
0.06        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.52        ac-in WQV= 1” x Rv x A

1,898      cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
1             inches P = amount of rainfall.  For WQF in NH, P = 1".  

0.06        inches Q = water quality depth.  Q = WQV/A

78           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

2.75        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.549      inches Ia = initial abstraction.  Ia = 0.2S

180         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.15        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

6.00        feet w = bottom of the swale width2   0 - 8 feet 2

1,838.10 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

1,840.00 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.6          inches d = flow depth in swale at WQF (attach stage-discharge  table)4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.86        ft2 Cross-sectional area check (assume trapezoidal channel)
6.85        feet Check wetted perimeter

0.15        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

4% Percent difference between WQFcheck and WQF 5   +/- 10%

10           minutes HRT = hydraulic residence time during the WQF   > 10 min
1,841.39 ft Peak elevation of the 10-year storm event
1,841.50 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT = 26"
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Node Name: TS-CEC-5.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Is the system lined?

5.24        ac A = Area draining to the practice
0.10        ac AI = Impervious area draining to the practice

16.7        minutes Tc = Time of Concentration

0.02        decimal I = percent impervious area draining to the practice, in decimal form
0.07        unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.35        ac-in WQV= 1” x Rv x A

1,271      cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
1             inches P = amount of rainfall.  For WQF in NH, P = 1".  

0.07        inches Q = water quality depth.  Q = WQV/A

79           unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

2.70        inches S = potential maximum retention.  S = (1000/CN)  - 10
0.540      inches Ia = initial abstraction.  Ia = 0.2S

195         cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.11        cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00    feet L = swale length 1   > 100'

6.00        feet w = bottom of the swale width2   0 - 8 feet 2

1,868.27 feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

1,872.00 feet EBTM = elevation of the bottom of the practice   > ESHWT

3.0 :1 SSRIGHT = right Side slope  >3:1

3.0 :1 SSLEFT = left Side slope  >3:1

0.005      ft/ft S = slope of swale in decimal form3   0.005 - .05

1.3          inches d = flow depth in swale at WQF (attach stage-discharge  table)4   < 4"
0.15        unitless d must be < 4", therefore Manning's n = 0.15

0.70        ft2 Cross-sectional area check (assume trapezoidal channel)
6.70        feet Check wetted perimeter

0.11        cfs WQFcheck.
5                                                                                              WQFcheck = WQF

1% Percent difference between WQFcheck and WQF 5   +/- 10%

11           minutes HRT = hydraulic residence time during the WQF   > 10 min
1,873.02 ft Peak elevation of the 10-year storm event
1,873.50 ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale  yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct 
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes: ESHWT > 40"
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Node Name: Wild Meadows ECA TS1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
no Yes/No Is the system lined?

0.36         ac A = Area draining to the practice
0.02         ac AI = Impervious area draining to the practice

14.1         minutes Tc = Time of Concentration
0.06         decimal I = percent impervious area draining to the practice, in decimal form
0.10         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.04         ac-in WQV= 1” x Rv x A
131          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1              inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.10         inches Q = water quality depth.  Q = WQV/A

81            unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

2.33         inches S = potential maximum retention.  S = (1000/CN)  - 10
0.465       inches Ia = initial abstraction.  Ia = 0.2S

270          cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.02         cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00     feet L = swale length 1
����  > 100'

5.00         feet w = bottom of the swale width2
����  0 - 8 feet 

2

2,156.00  feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

2,157.25  feet EBTM = elevation of the bottom of the practice ����  > ESHWT

3.0 :1 SSRIGHT = right Side slope ���� >3:1

3.0 :1 SSLEFT = left Side slope ���� >3:1

0.005       ft/ft S = slope of swale in decimal form3
����  0.005 - .05

0.5           inches d = flow depth in swale at WQF (attach stage-discharge  table)4
����  < 4"

0.15         unitless d must be < 4", therefore Manning's n = 0.15

0.20         ft2 Cross-sectional area check (assume trapezoidal channel)
5.25         feet Check wetted perimeter

0.02         cfs WQFcheck.
5                                                                                             

���� WQFcheck = WQF

8% Percent difference between WQFcheck and WQF 5 ����  +/- 10%

22            minutes HRT = hydraulic residence time during the WQF ����  > 10 min

2,158.03  ft Peak elevation of the 10-year storm event
2,159.25  ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale ���� yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct depth 
off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

Designer's Notes:









Node Name: Wild Meadows ECA TS2.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
no Yes/No Is the system lined?

0.63         ac A = Area draining to the practice
0.06         ac AI = Impervious area draining to the practice

15.2         minutes Tc = Time of Concentration
0.10         decimal I = percent impervious area draining to the practice, in decimal form
0.14         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.09         ac-in WQV= 1” x Rv x A
310          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1              inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.14         inches Q = water quality depth.  Q = WQV/A

83            unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

2.02         inches S = potential maximum retention.  S = (1000/CN)  - 10
0.404       inches Ia = initial abstraction.  Ia = 0.2S

325          cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.04         cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00     feet L = swale length 1
����  > 100'

5.00         feet w = bottom of the swale width2
����  0 - 8 feet 

2

2,112.83  feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

2,115.00  feet EBTM = elevation of the bottom of the practice ����  > ESHWT

3.0 :1 SSRIGHT = right Side slope ���� >3:1

3.0 :1 SSLEFT = left Side slope ���� >3:1

0.005       ft/ft S = slope of swale in decimal form3
����  0.005 - .05

0.8           inches d = flow depth in swale at WQF (attach stage-discharge  table)4
����  < 4"

0.15         unitless d must be < 4", therefore Manning's n = 0.15

0.36         ft2 Cross-sectional area check (assume trapezoidal channel)
5.44         feet Check wetted perimeter

0.04         cfs WQFcheck.
5                                                                                             

���� WQFcheck = WQF

-3% Percent difference between WQFcheck and WQF 5 ����  +/- 10%

14            minutes HRT = hydraulic residence time during the WQF ����  > 10 min

2,115.37  ft Peak elevation of the 10-year storm event
2,116.50  ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale ���� yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct depth 
off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

Designer's Notes:









Node Name: Wild Meadows ECA TS3.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
no Yes/No Is the system lined?

0.68         ac A = Area draining to the practice
0.07         ac AI = Impervious area draining to the practice

13.6         minutes Tc = Time of Concentration
0.10         decimal I = percent impervious area draining to the practice, in decimal form
0.14         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.10         ac-in WQV= 1” x Rv x A
352          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1              inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.14         inches Q = water quality depth.  Q = WQV/A

84            unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

1.97         inches S = potential maximum retention.  S = (1000/CN)  - 10
0.394       inches Ia = initial abstraction.  Ia = 0.2S

350          cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.05         cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

100.00     feet L = swale length 1
����  > 100'

5.00         feet w = bottom of the swale width2
����  0 - 8 feet 

2

2,053.00  feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

2,054.00  feet EBTM = elevation of the bottom of the practice ����  > ESHWT

3.0 :1 SSRIGHT = right Side slope ���� >3:1

3.0 :1 SSLEFT = left Side slope ���� >3:1

0.005       ft/ft S = slope of swale in decimal form3
����  0.005 - .05

1.0           inches d = flow depth in swale at WQF (attach stage-discharge  table)4
����  < 4"

0.15         unitless d must be < 4", therefore Manning's n = 0.15

0.42         ft2 Cross-sectional area check (assume trapezoidal channel)
5.51         feet Check wetted perimeter

0.05         cfs WQFcheck.
5                                                                                             

���� WQFcheck = WQF

0% Percent difference between WQFcheck and WQF 5 ����  +/- 10%

13            minutes HRT = hydraulic residence time during the WQF ����  > 10 min

2,054.39  ft Peak elevation of the 10-year storm event
2,055.00  ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale ���� yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct depth 
off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

Designer's Notes:









 

 

B. Substation Interconnection Station 



Type/Node Name:
Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable

Yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.06(b)?

1.05         ac A = Area draining to the practice1

0.73         ac AI = Impervious area draining to the practice
0.70         decimal I = percent impervious area draining to the practice, in decimal form
0.68         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.71         ac-in WQV= 1” x Rv x A

2,575       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
644          cf 25% x WQV (check calc for sediment forebay volume)

1,932       cf 75% x WQV (check calc for surface sand filter volume)
Method of Pretreatment? (not required for clean or roof runoff)

1,341       cf VSED = sediment forebay volume, if used for pretreatment ����  > 25%WQV

2,588       sf ASA = surface area of the practice

2.50         iph IDESIGN = design infiltration rate2

No Yes/No If IDESIGN is < 0.50 iph, has an underdrain been provided?

4.8           hours TDRAIN = drain time = V / (ASA * IDESIGN) ���� < 72-hrs

630.92     feet EFC = elevation of the bottom of the filter course material

NA feet EUD = invert elevation of the underdrain (UD), if applicable

630.67     feet EBTM = elevation of the bottom of the practice (i.e., bottom of the stone reservoir).

629.50     feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

629.50     feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

#VALUE! feet DFC to UD = depth to UD from the bottom of the filter course3
���� > 1'

1.42         feet DFC to ROCK = depth to bedrock from the bottom of the filter course3
���� > 1'

1.42         feet DFC to SHWT = depth to SHWT from the bottom of the filter course3
���� > 1'

1.17         feet DBTM to SHWT = depth to SHWT from the bottom of the practice3
���� > 2'

633.50     ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)
636.50     ft Elevation of the top of the practice
YES 10 peak elevation < Elevation of the top of the practice ���� yes

If a surface sand filter is proposed:
YES ac Drainage Area check. ���� < 10 ac

2,922       cf V = volume of storage4, 5 (attach a stage-storage table) ����  > 75%WQV

18.0         inches DFC = filter course thickness ���� 18"

Sheet D1.4 Note what sheet in the plan set contains the filter course specification
no* Yes/No Access grate provided? ���� yes

The filter shall not be covered in grass.  What is covering the filter?
If an underground sand filter is proposed:

YES ac Drainage Area check. ���� < 10 ac

cf V = volume of storage4, 5 (attach a stage-storage table) ����  > 75%WQV

inches DFC = filter course thickness ���� 24"

Sheet Note what sheet in the plan set contains the filter course specification
Yes/No Access grate provided? ���� yes

FILTRATION PRACTICE DESIGN CRITERIA (Env-Wq 1508.06)

Forebay

Gravel

Surface Filtration Pond INF1



If a bioretention area is proposed:
YES ac Drainage Area no larger than 5 ac? ���� yes

cf V = volume of storage4, 5 (attach a stage-storage table) � � � �  > WQV
inches DFC = filter course thickness ���� 18"

Sheet Note what sheet in the plan set contains the filter course specification
:1 Pond side slopes ���� >2:1

Sheet Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres ASA = surface area of the pervious pavement

- :1 ratio of the contributing area to the pervious surface area ���� 5:1

inches DFC = filter course thickness ���� 12"

Sheet Note what sheet in the plan set contains the filter course spec. ���� 304.1 sand

1. If the practice is a tree box filter, the drainage area shall be < 0.1 acre

NHDES Alteration of Terrain
Last Revised: August 2013

3.  If not within a GPA or WSIPA: SHWT/Bedrock must be at least 1 foot below the filter course material (or 
an underdrain must drain the SHWT to at least one foot below the filter course material).  If within a GPA or 
WSIPA: SHWT must be at least two feet below the bottom of the practice OR the filter course material must 
be at least twice as thick as required and the SHWT must be at least one foot below the filter course material.

2. Rate of the limiting layer (either the filter course or the underlying soil). See Vol. 2 of the NH Stormwater 
Manual, Ch. 2-4, for guidance on determining the infiltration rate.

Designer's Notes:

4.  Volume without depending on infiltration.  The storage above the filter media shall not include the volume 
above the outlet structure, if any.
5.  The volume includes the storage above the filter but below the invert of the outlet structure (if any), the 
filter media voids, and the pretreatment area.

*Above grade or surface sand filtration does not require an access grate.





Ground Water Recharge Rate

For Ground Water Recharge Volume GRV

By: DEB

Date: 10/15/2013
Project: Wild Meadows

Infiltration Pond INF1

GRV Storage Volume (HydroCad Model) = 2922 cf   GRV

Average Area of Pond = 3675 sf   Area

Infiltration Rate (from field data)= 2.5 in/hr   Rate

GRV/Area= 0.80 ft    X 12 in  = 9.54 in  X 1 hr  = 3.82
ft rate in/hr

Pond draw down 72 > = 3.82 hr

Draw Down Time is Less than 72 hr OK



Node Name: Wild Meadows Substation TS1
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
no Yes/No Is the system lined?

0.52         ac A = Area draining to the practice
0.12         ac AI = Impervious area draining to the practice

8.9           minutes Tc = Time of Concentration
0.23         decimal I = percent impervious area draining to the practice, in decimal form
0.26         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
0.13         ac-in WQV= 1” x Rv x A
486          cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1              inches P = amount of rainfall.  For WQF in NH, P = 1".  
0.26         inches Q = water quality depth.  Q = WQV/A

88            unitless CN = unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q2 + 1.25*Q*P] 0.5)

1.34         inches S = potential maximum retention.  S = (1000/CN)  - 10
0.269       inches Ia = initial abstraction.  Ia = 0.2S

550          cfs/mi2/in qu = unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.12         cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi2/in * ac-in" to "cfs" multiply by 1mi2/640ac

120.00     feet L = swale length 1
����  > 100'

5.00         feet w = bottom of the swale width2
����  0 - 8 feet 

2

606.50     feet ESHWT = elevation of SHWT.  If none found, use the lowest elev. of  test pit

606.75     feet EBTM = elevation of the bottom of the practice ����  > ESHWT

3.0 :1 SSRIGHT = right Side slope ���� >3:1

3.0 :1 SSLEFT = left Side slope ���� >3:1

0.010       ft/ft S = slope of swale in decimal form3
����  0.005 - .05

1.3           inches d = flow depth in swale at WQF (attach stage-discharge  table)4
����  < 4"

0.15         unitless d must be < 4", therefore Manning's n = 0.15

0.59         ft2 Cross-sectional area check (assume trapezoidal channel)
5.70         feet Check wetted perimeter

0.13         cfs WQFcheck.
5                                                                                             

���� WQFcheck = WQF

10% Percent difference between WQFcheck and WQF 5 ����  +/- 10%

10            minutes HRT = hydraulic residence time during the WQF ����  > 10 min

608.17     ft Peak elevation of the 10-year storm event
609.25     ft Elevation of the top of the swale
YES Yes/No 10 peak elevation < the top of swale ���� yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

NHDES Alteration of Terrain
Last Revised: August 2013

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be  no 
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

5.  The WQFcheck & WQF should be near equal (within 10%) to confirm that you have selected the correct depth 
off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

Designer's Notes:









Type/Node Name:  Micro Pool Pond MP1
Enter the type of stormwater pond (e.g., Wet Pond) and the node name in the drainage analysis, if applicable

1.63         ac A = Area draining to the practice
1.25         ac AI = Impervious area draining to the practice

0.77         decimal I = percent impervious area draining to the practice, in decimal form
0.74         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
1.21         ac-in WQV= 1” x Rv x A

4,380       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
438          cf 10% x WQV (check calc for sediment forebay and micropool volume)

2,190       cf 50% x WQV (check calc for extended detention volume)
1,833       cf V SED = sediment forebay volume ����  > 10%WQV

630          cf VPP = permanent pool volume (volume below the lowest invert of the outlet structure)

3,750       cf VED = WQV - VPP = extended detention volume ���� < X%
1 
WQV

623.40     EED = elevation of VED (attach stage-storage table) 

0.09         cfs 2Qavg = 2* VED / 24 hrs * (1hr / 3600 sec) (used to check against QEDmax below)

0.08         cfs QEDmax = discharge at the EED (attach stage-discharge table) ���� <2Qavg

26.04       hours TED = drawdown time of extended detention = 2VED/QEDmax ���� > 24-hrs

3.00 :1 Pond side slopes ���� >3:1

3.01 ft Average permanent pool depth ����  3 - 6 ft

4.50 ft Maximum depth of permanent pool ���� < 8 ft

120.00ft Length of the flow path between the inlet and outlet at mid-depth
23.00 ft Average Width ([average of the top width + average bottom width]/2)
5.22         :1 Length to Average Width ratio ���� > 3:1

Yes Yes/No The perimeter should be curvilinear.
Yes Yes/No The inlet and outlet should be located as far apart as possible.
no Yes/No Is there a manually-controlled drain provided to dewater the pond over a 24hr period?

624.86     ft Peak elevation of the 50-year storm event
627.00     ft Berm elevation of the  pond
YES 50 peak elevation < the berm elevation? ���� yes

Qualified professional that developed the planting plan: 

1.  "X" varies depending on type of stormwater pond design.  See NH Stormwater Manual, Vol.2, Ch.4-3, 
Section 1, for the design permanent pool volumes and extended detention volumes.

STORMWATER POND DESIGN CRITERIA (Env-Wq 1508.03)

If no state why:

Name, Profession:

orifice is set at the permanent pool elevation, which is less than 4 feet deep

What mechanism is proposed to prevent the outlet structure from clogging (applicable for 

orifices/weirs with a dimension of <6”)?

debris cage

Last Revised: August 2013
NHDES Alteration of Terrain

Designer's Notes:



Submerged Orifice Flow

Performed By: DEB
Checked By: AC
Date: 10/14/2013

Qo = Co*Ao √ 2g (H-Eo) provided that (H-Eo > 0.5 D

Source: "Stormwater Collection Systems Design Handbook", Larry W. Mays, PH.D., P.H.

where Qo = orifice outflow
Co = orifice discharge coefficient 0.614 (Circular)
g = gravitational acceleration 32 ft/s2
Ao = net opening area
H = water surface stage RED user input values
Eo = center elevation of orifice BLACK calculated values

diameter of orifice = 1.3 inches 0.11 feet
orifice elevation = 620.50 feet

Eo = 620.55 feet

is (H-Eo > 0.5 D? 2.85 ft       > 0.05 yes

Ao = 0.009 sf
Qo = 0.077 cfs

Qmax at the EED

water quality volume elevation 
(hydrocad output) (H) = 623.40 feet
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C. Operation and Maintenance Building 



Type/Node Name:
Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable

yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.06(b)?

4.65         ac A = Area draining to the practice1

2.14         ac AI = Impervious area draining to the practice
0.46         decimal I = percent impervious area draining to the practice, in decimal form
0.46         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
2.16         ac-in WQV= 1” x Rv x A

7,835       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)
1,959       cf 25% x WQV (check calc for sediment forebay volume)
5,877       cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

1,961       cf VSED = sediment forebay volume, if used for pretreatment ����  > 25%WQV

2,450       sf ASA = surface area of the practice

2.50         iph IDESIGN = design infiltration rate2

n/a Yes/No If IDESIGN is < 0.50 iph, has an underdrain been provided?

15.4         hours TDRAIN = drain time = V / (ASA * IDESIGN) ���� < 72-hrs

1,351.41  feet EFC = elevation of the bottom of the filter course material

n/a feet EUD = invert elevation of the underdrain (UD), if applicable

1,351.08  feet EBTM = elevation of the bottom of the practice (i.e., bottom of the stone reservoir).

1,350.00  feet ESHWT = elevation of SHWT (if none found, enter the lowest elevation of the test pit)

1,348.00  feet EROCK = elevation of bedrock (if none found, enter the lowest elevation of the test pit)

#VALUE! feet DFC to UD = depth to UD from the bottom of the filter course3
���� > 1'

3.41         feet DFC to ROCK = depth to bedrock from the bottom of the filter course3
���� > 1'

1.41         feet DFC to SHWT = depth to SHWT from the bottom of the filter course3
���� > 1'

1.08         feet DBTM to SHWT = depth to SHWT from the bottom of the practice3
���� > 2'

1,356.64  ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)
1,358.00  ft Elevation of the top of the practice

YES 10 peak elevation < Elevation of the top of the practice ���� yes

If a surface sand filter is proposed:
YES ac Drainage Area check. ���� < 10 ac

8,542       cf V = volume of storage4, 5 (attach a stage-storage table) ����  > 75%WQV

18.0         inches DFC = filter course thickness ���� 18"

Sheet D1.4 Note what sheet in the plan set contains the filter course specification
no Yes/No Access grate provided? ���� yes

The filter shall not be covered in grass.  What is covering the filter?
If an underground sand filter is proposed:

YES ac Drainage Area check. ���� < 10 ac

cf V = volume of storage4, 5 (attach a stage-storage table) ����  > 75%WQV

inches DFC = filter course thickness ���� 24"

Sheet Note what sheet in the plan set contains the filter course specification
Yes/No Access grate provided? ���� yes

FILTRATION PRACTICE DESIGN CRITERIA (Env-Wq 1508.06)

Forebay

1" of Gravel

Operations and Maintenance Facility Filtration Pond



If a bioretention area is proposed:
YES ac Drainage Area no larger than 5 ac? ���� yes

cf V = volume of storage4, 5 (attach a stage-storage table) � � � �  > WQV
inches DFC = filter course thickness ���� 18"

Sheet Note what sheet in the plan set contains the filter course specification
:1 Pond side slopes ���� >2:1

Sheet Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres ASA = surface area of the pervious pavement

- :1 ratio of the contributing area to the pervious surface area ���� 5:1

inches DFC = filter course thickness ���� 12"

Sheet Note what sheet in the plan set contains the filter course spec. ���� 304.1 sand

1. If the practice is a tree box filter, the drainage area shall be < 0.1 acre

NHDES Alteration of Terrain
Last Revised: August 2013

3.  If not within a GPA or WSIPA: SHWT/Bedrock must be at least 1 foot below the filter course material (or 
an underdrain must drain the SHWT to at least one foot below the filter course material).  If within a GPA or 
WSIPA: SHWT must be at least two feet below the bottom of the practice OR the filter course material must 
be at least twice as thick as required and the SHWT must be at least one foot below the filter course material.

2. Rate of the limiting layer (either the filter course or the underlying soil). See Vol. 2 of the NH Stormwater 
Manual, Ch. 2-4, for guidance on determining the infiltration rate.

Designer's Notes:

4.  Volume without depending on infiltration.  The storage above the filter media shall not include the volume 
above the outlet structure, if any.
5.  The volume includes the storage above the filter but below the invert of the outlet structure (if any), the 
filter media voids, and the pretreatment area.













 

 

3.3 Pre-Development Analysis



 

 

3.3A Pre-Development Analysis



 

1 

3.3A Pre-Development Analysis 
 
Pre-Development Drainage Summary – 70% Civil Design, F14 Layout     
 
Pre-development Drainage Analysis 
Peak discharge rates were modeled using NRCS TR-20 / TR-55 procedures, run under 
HydroCAD Version 9.10, with the following inputs; Type III-24 hour rainfall events, pre-
development cover and soil types, and drainage paths.  Refer to tables within the HydroCAD 
model output for the drainage diagram, area and soil listing, node listing, and a full summary of 
the 10-year storm.   Refer to the Pre-Development Drainage Area Plan and Pre-Development 
Soil Plan.  
  
Pre-development Land Cover 
The project site is dominated by two main forested ridgelines on which the wind turbines will be 
situated.  The ridges are characterized by steep slopes with glacial till and boulders with some 
bedrock outcrops.  Land cover is predominantly an industrial forest with ongoing timber 
harvesting operations unrelated to the wind power project.  Various hardwood species make up 
the majority of the hill slope forest with patches of spruce on some hill tops.  Due to the 
difficulty and effort involved in differentiating between areas of recently harvested, mid-age, and 
mature forest, a single composite curve number (CN) has been assigned to "woods" land cover 
for each hydrologic soil group (HSG).  Field observation and aerial photography reveals that the 
majority of the forested area is a reasonably well distributed mix of vegetation ranging from 
mature trees to new regrowth in recently harvested areas, thus the assumption of a composite 
curve number is reasonable.   
 
Other land cover types included in the drainage analysis include meadow (i.e. hay field or open 
area), residential lots (assumed 1 acre lots, 20% impervious), existing gravel roads, and open 
water.  The sum of all non-forest land cover is only 3% of the total analysis area under existing 
conditions.  Non-forest land cover was digitized from aerial photography.  Gravel road surfaces 
(not including right-of-way) were assigned a CN of 96 regardless of HSG and noted as 99% 
impervious in HydroCAD2.   
 
Soils Data 
Overall project soils data was obtained from the Natural Resources Conservation Service 
(NRCS) Web Soils Survey (http://websoilsurvey.nrcs.usda.gov), including soil map units, soil 
descriptions, hydrologic soils group (HSGs), and digital soil boundaries on October 16, 2012.  
Grafton County data are Version 15, Aug. 27, 2012 and Merrimack County data are Version 17, 
Oct. 27, 2009.  Soils information is shown on the color-coded Pre-Development Soil Plan, 
(Sheets Pre-2.1 to Pre-2.8).  Hydrologic soil groups are approximately 67 % HSG C, 19% HSG 
B, 10% HSG D, and 4% HSG A.   
 

                                                 
2 Other curve numbers commonly used to model gravel roads are noted in TR-55 as accounting for an unspecified 
combination of gravel surface and right-of-way.  Existing gravel roads were digitized based on apparent edge of 
gravel. To model compacted gravel road surfaces only, a custom line with “99% imp” was added to the curve 
number lookup table.  HydroCAD version 9.10 does not appear to support modeling curve numbers less than 98 as 
100% impervious, but any error introduced is negligible.   
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A waiver of rules requiring site specific soil mapping for areas of proposed disturbance (Env-Wq 
1504.09 (b) (2) b.) is requested.  The proposed areas of disturbance account for a very small 
percentage of the total 7,100 acre drainage analysis area, and thus the increased precision of soil 
classification in this relatively small area would not increase the precision of the drainage 
analysis overall.  Refer to the Waiver Request for the formal request language. Site specific soil 
mapping has been done where infiltration-based stormwater treatment devices will be sited and 
at the operations and maintenance (O&M) building and substation sites.   
 
Analysis Points and Watershed Delineation 
Ten analysis points were chosen to compare pre-project versus post project runoff.   Analysis 
points were chosen to coincide with the Wild Meadows project lease boundaries in locations 
where a watershed could be defined by concentrated flow crossing the lease boundary, which is 
the case for watersheds 3, 4, 5, 6, 7, and 10.  In other locations where concentrated flow would 
not occur at the project lease boundary, analysis points were chosen as near as possible to lease 
boundaries while encompassing all proposed project related disturbance, which is the case for 
watersheds 1, 2, 8, and 9.  This approach seeks to accurately model watershed runoff and avoid 
problems which may be caused by creating an excessive number of very small watersheds on 
one hand, or by drawing unnatural watershed boundaries corresponding with lease lines on the 
other.  Inclusion of portions of the watersheds outside the lease lines will not affect the pre- 
versus post-project flow comparison because no changes in cover conditions or soil types will be 
modeled outside of the actual project disturbance area. 
 
Pre-project watersheds were delineated using 2-foot contours from processed aerial topography 
supplemented with ground survey where available, and USGS 20-foot contours where accurate 
2-foot topography was not available.  The total watershed area is approximately 7,100 acres 
although only a very small percentage of this land area will be disturbed by project construction.   
     
Pre-development watershed boundaries and flow paths are shown on the Pre-Development 
Drainage Area Plan .  A waiver of the plan scale and contour interval requirement is requested 
due to the scale of the project 
 
Time of Concentration 
Time of concentration (Tc) used to determine peak flows was calculated by the TR-55 method.  
Flow paths and slopes were determined from 2-foot contours from processed aerial topography 
supplemented with ground survey where available, and USGS 20-foot contours where accurate 
2-foot topography was not available. Where available, time of concentration lines generally 
followed delineated streams in preference to other topography.  Times of travel were calculated 
for each segment along the flow path including sheet flow, shallow concentrated flow (overland 
flow), and channelized flow.  Segments are labeled A, B, C, etc. and are identified on the Pre-
Development Drainage Area Plan.  Sheet flow lengths were limited to 100 feet.  Trapezoidal 
channels were assumed for channelized flow, with channel width and depth for lower channels 
roughly based on bankfull parameters extrapolated from the New Hampshire 2005 Regional 
Hydraulic Geometry Curves (provisional), which are based on drainage area. 
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Rainfall Events 
Standard NRCS (SCS) 24-hour rainfall events have specific temporal distributions as well as 
intensities or depths, depending on geographic location.  The Wild Meadows project is 
somewhat unique in that the project is located in two towns in two different counties, 
(Alexandria in Grafton County and Danbury in Merrimack County).  In New Hampshire, NRCS 
Type III storms are typically used in Merrimack County and Type II storms in Grafton County.  
Closely examining the Figure B-2 (reproduced below) from NRCS TR-55 (1986), it is apparent 
that a Type III storm is suitable.   

 
 
 
The Alteration of Terrain (AoT) permit requires use of precipitation data available online from 
the Northeast Regional Climate Center (http://precip.eas.cornell.edu/).  Using this tool, 
precipitation depths for the 24-hour storm were obtained for nine representative locations within 
the project site. Precipitation amounts only varies by several hundredths of an inch.  The most 
conservative (i.e. highest precipitation) totals were at the Substation location, as noted in the 
table below.  For simplicity, these conservative values will be used project-wide.  

 

 1 yr 2 yr 10 yr 25 yr 50 yr 100 yr 

24-hour precipitation 
(inches) 

2.26 2.65 3.85 4.76 5.59 6.58 

From: Northeast Regional Climate Center Extreme Precipitation Table, for 43.581 deg N, 
71.796 deg W, elev. 637 ft 

 
 
Based on topography, 10 pre-development drainage areas have been identified on the project 
site.  These drainage areas are designated as Pre#1 thru Pre#10 throughout the drainage analysis 

http://precip.eas.cornell.edu/
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and drainage report, as well as in the HydroCAD Model.  The total watershed to be analyzed is 
7,099 acres.   
 
Drainage area Pre#1 is located on the west side of the project site, the watershed consists of 
2,832.7 acres of mostly wooded area, existing roads and residential lots with less than 20% 
impervious area, with the watershed covering an area in Grafton, Danbury and Alexandria.  
Stormwater runoff drains south to discharge point AP1, and eventually to the Wild Meadows 
Brook. 
 
Drainage area Pre#2 is located on the southwest portion of the project and consists of 413.3 acres 
of all wooded area located in Danbury.  Stormwater runoff flows in a southerly direction to 
Taylor Brook.  
 
Drainage area Pre#3 is located in the center south portion of the project and consists of 226.4 
acres of all wooded area also located in Danbury.  Stormwater runoff flows in a southerly 
direction along an intermittent channel to a perennial stream and eventually to the tributaries of 
Taylor Brook.  
 
Drainage area Pre#4 is located in the south center portion of the project also, and consists of 
143.0 acres of all wooded area, located in both Danbury and Alexandria.  Stormwater runoff 
flows in a southerly and westerly direction along an intermittent channel to a perennial stream 
and eventually to the tributaries of Taylor Brook.  
 
Drainage area Pre#5 can be found on the southeast corner of the project and the watershed 
consists of 189.3 acres of an all wooded area in both Danbury and Alexandria.  Stormwater 
runoff flows in a southerly direction towards Taylor Brook. 
 
Drainage area Pre#6 can be found on the east side of the project and the watershed area will 
consist of 244.2 acres of all wooded area located in the town of Alexandria.  Stormwater runoff 
flows in an easterly toward Pine Hill Brook. 
 
Drainage area Pre#7 is also on the east side of the project and located in Alexandria.  The 
watershed consists of 65.30 acres of all wooded area that stormwater runoff flows to the east and 
off site into an unnamed perennial stream and eventually into Bog Brook. 
 
Drainage area Pre#8 is located in Alexandria on the northeast corner of the site and consists of 
367.3 acres of mostly wooded area with some existing gravel roads.  Stormwater runoff flows in 
a northeasterly direction towards Patten Brook. 
 
Drainage area Pre#9 is located in the north center portion of the project site and is located in both 
Danbury and Alexandria.  The watershed consists of 1,025.2 acres of mostly wooded area, with a 
small unnamed pond located in the center of the watershed area.  Stormwater runoff flows in a 
northerly direction towards the unnamed pond and then in a northeasterly direction towards 
Patten Brook. 
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Drainage area Pre#10 is located to the north of the project site and is in Grafton, Alexandria and 
Danbury and consists of 1,693.0 acres of mostly wooded area, existing roads and residential lots 
with less than 20% impervious area.  Stormwater runoff flows in a southeasterly direction to 
Patten Brook. 
 
Pre development watersheds associated with the substation and operation and maintenance 
facility are considered separately and each has their own pre development analysis areas. The 
watershed areas and drainage paths can be found in Section 4B and 4C. 
 
NRCS soils were used in determining Hydrologic Soil Types due to the length/size of the wind 
turbine access roads, pads and drainage areas and minor changes that would be conferred with a 
more detailed soils analysis given the limited extent and type of proposed surfaces as a 
proportion of the watershed area.  A field investigation of the existing soils within the work area 
associated with the proposed substation and operation and maintenance facility has been 
completed by Ray Lobdell, Certified Soil Scientist, of Lobdell Associates, Inc., in accordance 
with Env-Wq 1504.09 (b) (2) with mapping completed during November of 2012.  This 
information along with the test pit data can be found in Section 3.6 of this report.   
 
In general, the soils have been classified as Hydrologic Group C in the eastern part of the project 
associated with the access roads and turbine pads, and Hydrologic Soil Groups C and D in the 
west.  There are some smaller areas interspersed throughout the access road and turbine portion 
of the site which are classified as Hydrologic Soil Groups A and B.  
 
A mixture of all hydrologic group soils underlies the substation and Hydrologic Group C and D 
soils generally underlie the operation and maintenance facility.   
 
For areas within the delineated watershed, but outside the limits of the project work area, NRCS 
soils mapping and classifications have been used to complete the analysis.  This information can 
be found in Section 2.10.   The watershed areas and drainage paths can be found in Section 4A.



 

 

3.3B Pre-Development Analysis (Substation)



 

 

3.3B Pre-Development Analysis (Substation) 
 
Based on topography, four pre-development drainage areas have been identified on the project 
site to accommodate all areas disturbed by the project.  Note, no analysis was done on the 
northeast corner of the site as no new development is proposed on this portion of the site; 
therefore, there is no change in the pre- versus post-development analysis.  The four areas 
modeled, drain to points designated as AP1, AP2, AP3 and AP4 and can be found throughout the 
drainage analysis and drainage report, as well as in the HydroCAD Model.  The total watershed 
to be analyzed is 56.66 acres.   
 
Drainage area Pr-1 is located on the southwest of the project site, draining north to south to 
discharge point AP1, a point near the southerly property line.  This drainage area is primarily 
located on a hillside in an area that is mostly wooded.   
 
Drainage area Pr-2, 3, 4 and 5 are located in the center, and west side of the site.  Area Pr2, 
which discharges to AP2 (the bog area) extends from the bog area at the southern property line to 
Cass Mill Road along the northwest property line.  Drainage area Pr-2 continues uphill on the 
west side of Cass Mill Road, and consists mostly of wooded uplands with an existing intermittent 
stream discharging into AP2.  Drainage areas Pr3, 4 and 5 are smaller drainage areas that also 
discharge into AP2 (the bog area along the south and east property line).  These areas are a mix 
of existing gravel roads, excavated pits, and wooded areas.  There is an intermittent stream 
flowing from north to south to the bog area within area PR2.  The intent of the model in this area 
is to show that there will be no increase in flow from the new development to the bog area, and 
to any offsite areas.  AP2 consists of all wetlands that occur at approximate elevation 605.5.  
Please note, a small portion of these wetlands is separated by the existing gravel road and an 
existing pile of wood debris near proposed road station 2+00.  Although this wetland is separated 
from the larger bog area by the narrow existing road, the analysis point AP2 includes this area as 
they are at the same general elevation of 605.5 and are likely connected by the water table. 
 
Drainage area Pr-6 and Pr-7 are located in the northeast corner of the project site, and are mostly 
wooded with the existing utility easement passing thru them.  They both discharge to culverts 
along Bog Road to the east.  The discharge points are AP3 and AP4 respectfully, and no increase 
in runoff is anticipated as no new development is proposed in these areas.  No further analysis 
points were identified to the north of Pr-7 on the existing parcel and no development is proposed 
beyond Pr-5. 
 
A field investigation of the existing soils within the work area was completed by Ray Lobdell, 
Certified Soil Scientist, of Lobdell Associates, Inc., in accordance with Env-Wq 1504.09 (b) (2) 
in May of 2013.  This information, along with the test pit data, can be found in Section 3.6 of 
this report.  For areas within the delineated watershed, but outside the limits of the project work 
area, NRCS soils mapping and classifications have been used to complete the analysis.  This 
information can be found in Section 2.10.   The watershed areas and drainage paths can be found 
in Section 4.



 

 

3.3C Pre-Development Analysis (O&M Building) 



 

 

3.3C Pre-Development Analysis (O&M Building) 
 
Based on a site visit and topography, one analysis point has been identified on the project site to 
accommodate all areas disturbed by the project.  The total watershed to be analyzed is 15.54 
acres.   
 
Drainage area Pre 1 is located on the northwest portion of the project site, draining east to west 
to discharge point AP1, along the easterly edge of Grants Pond.  This drainage area includes 
approximately 50% wooded area, and 50% open field.  The proposed operations and 
maintenance facility and stormwater treatment practices are proposed within the existing field 
with minimal tree clearing in the area of the filtration pond.  This drainage area is bordered by a 
wetland and drainage channel that runs along the easterly edge of the project site. 
 
A field investigation of the existing soils within the work area was completed by Ray Lobdell, 
Certified Soil Scientist, of Lobdell Associates, Inc., in accordance with Env-Wq 1504.09 (b) (2) 
in May of 2013.  This information, along with the test pit data, can be found in Section 3.6 of 
this report.  For areas within the delineated watershed, but outside the limits of the project work 
area, NRCS soils mapping and classifications have been used to complete the analysis.  This 
information can be found in Section 2.10.   The watershed areas and drainage paths can be found 
in Section 4.



 

 

3.3.1 Pre-Development Node Listing 
2, 10 and 50 - Year Storm Event 

 
A. Overall Project 

B. Substation Interconnection Station 
C. Operation and Maintenance Building
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B. Substation Interconnection Station 













 

 

C. Operation and Maintenance Building 









 

 

3.3.2 Pre-Development Full Summary and Diagram 
10 - Year Storm Event 

 
A. Overall Project 

B. Substation Interconnection Station 
C. Operation and Maintenance Building
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B. Substation Interconnection Station

























 

 

C. Operation and Maintenance Building 



















 

 

3.4 Post-Development Analysis



 

 

3.4A Post-Development Analysis
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3.4A Post-Development Analysis 
 
Pre-development areas Pre#1 thru Pre#10 were broken out into eleven post-development areas 
identified as Post#1 through Post#11.  Post development watersheds associated with the 
substation and operation and maintenance facility are considered separately and each have their 
own post development analysis areas  In general, the post-development areas have not changed, 
some areas are slightly larger while others are slightly smaller, and the total post-watershed area 
is equal to the pre-watershed area of 7,099 acres.  The small increase or decrease in watershed 
areas is a result of the development of the new roads and turbine pad areas. 
 
Drainage area Post#1 is smaller than Pre#1 by 2.3 acres and the Tc has not changed. 
 
Drainage area Post#2 is larger than Pre#2 by 1.3 acres and the Tc has not changed. 
 
Drainage area Post #3 is smaller than Pre#3 by 0.5 acres and the Tc has not changed. 
 
Drainage area Post#4 is smaller than Pre#4 by 1.6 acres and the Tc has not changed. 
 
Drainage area Pre#5 was broken out into two post watershed areas, Post#5 and Post #5A.  The 
combination of Post #5 and Post #5A are similar to Pre#5. Post#5A includes the storm water 
flowing to the proposed detention basin located along the East Crane road to turbine E1 to reduce 
the increase in flows as a result of the associated roadways and turbine pad.  This storm water 
detention basin allows post development flow rates to remain the same or less than pre-
development flow rates to Analysis Point #5. 
 
Drainage area Post#6 is larger than Pre#6 by 2.2 acres and the Tc has not changed. 
 
Drainage area Post#7 is smaller than Pre#7 by 0.2 acres and the Tc has not changed. 
 
Drainage area Post#8 is smaller that Pre#8 by 1.0 acres and the Tc has decreased slightly. 
 
Drainage area Post#9 is larger than Pre#9 by 2.2 acres and the Tc is generally the same. 
 
Drainage area Post#10 has not changed nor has the Tc as compared to Pre#10. 
 
For more detailed information on post-developed areas, see attached drainage plans found in 
Section 4 and the HydroCAD area listings found in Section 3.4.1A.  A pre- versus post- 
development comparison flow rate table for the 2, 10, and 50 year storm events can be found in 
Table 2.0A in Section 2.6.1A.
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3.4B Post-Development Analysis (Substation) 
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3.4B Post-Development Analysis (Substation) 
 
As in the pre-development analysis, the total watershed area is 56.66 acres.  Pre-development 
area boundaries remained virtually unchanged in the post-development analysis, and are 
similarly identified as post-development areas Po-1 thru Po-7, with the addition of Po-8 and Po-
9.  Areas Po-8 and Po-9 include the new impervious areas for the access road, substation and the 
interconnection station.  The new impervious areas have been removed from drainages areas Po-
1 thru Po-7.    
 
The drainage model for this project uses a micro extended detention pond at Po-9, a surface 
filtration pond at Po-8 and a treatment swale at Po-5. These stormwater structures will provide 
treatment and ground water re-charge from the newly developed areas for the access road, 
substation and interconnection station. 
 
Boundaries of drainage area Po-1 are almost identical to those of Pr-1.  No new impervious area 
is included in this drainage area and only a small portion of this area was removed as a result of 
grading for the new substation, therefore, there are no increases in stormwater runoff at discharge 
point AP1. 
 
Drainage area Po-2 is the same basic area as Pr-2 with the southeast boundary modified by the 
addition of the new substation and interconnection station, as well as the new access road cutting 
off the channel to the existing wetland (AP2).  A new culvert, CV1, will be installed under the 
new access road along the existing intermittent stream to allow continued flow to the wetland 
area at (AP2).   
 
Drainage area Po-3 is the remaining area to the south of the new access road, substation and 
interconnection station.  Stormwater runoff will continue to flow into area AP2.  Proposed 
impervious areas do not flow thru this area as all roads will be graded to ensure runoff from 
impervious surfaces are directed to one of the stormwater treatment structures. 
  
Drainage area Po-4 is similar to the pre-development area Pr-4, which includes mostly 
undeveloped land to the north of the new access road and to the east of the interconnection 
station.  A small portion on the proposed road (75’ by 16’) is directed to this area and will 
discharge to AP2 thru culvert CV2. 
 
Post-development area Po-5, again, is similar to pre-development area Pr-5 and includes the 
proposed access road from station 0+00 to station 2+75, and the undeveloped land near the 
existing utility easement.  Stormwater runoff from the proposed road is directed to the ditch on 
the north side of the access road.  Runoff from the ditch is then directed to proposed treatment 
swale TS1 proposed road station 1+75.  After stormwater is treated at TS1, flows are directed to 
the wetlands at AP2. 
 
Post-drainage areas Po-6 and Po-7 do not change as a result of the proposed work, and the results 
from the pre- and post- models confirms no increase in runoff from these areas.  It should also be 
noted that the property does continue in a northerly direction away from the proposed 
development, and the analysis does not include this area as no new development is proposed in 
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this northerly section of the site.  As the model indicates for areas with no change from pre- to 
post-development, such as 6 and 7, no increase in offsite runoff, the same will hold true for the 
northerly section of the property. 
 
Post-drainage area Po-8 includes the proposed substation, and the proposed access road from 
station 7+00 to station 9+95.  This area consists of mostly proposed gravel or impervious area.  
The access road runoff will be directed to a ditch along the northern edge of the road.  This ditch 
will direct runoff towards the substation and into a culvert at station 9+25.  The runoff from this 
culvert, as well as, from the substation area will be pre-treated at the fore bay located on the west 
side of the road just south of the substation.  Runoff will then be directed to a surface filtration 
pond identified as INF1.  The filtration pond will infiltrate 2,900 cf of runoff in approximately 5 
hours, which is well above the required ground water recharge volume of 711 cf.  Any additional 
runoff not infiltrated will be directed to analysis point AP2. 
 
Post-drainage area Po-9 includes the proposed access road from station 3+25 to 7+00, and the 
interconnections station.  Stormwater runoff will flow to the proposed fore bay and then into 
micro extended detention pond (MP1) located near station 6+00.  Stormwater will be detained 
and released to the bog wetland area at AP2. 
 
In summary, the analysis indicates that AP1, AP3, and AP4 do not include any proposed 
impervious areas and do not show an increase in runoff as a result of the proposed development.  
Analysis point AP2 indicates a small reduction in flows as a result of the inclusion of the micro 
pool extend detention pond and the filtration pond to detain and infiltrate the stormwater runoff.  
 
For more detailed information on post-developed areas, see attached drainage plans found in 
Section 4 and the HydroCAD area listings found in Section 3.4.1.  A pre- versus post-
development comparison flow rate table for the 2, 10, and 50 year storm events can be found in 
Table 2.0B in Section 2.6.1B.



 

 

3.4C Post-Development Analysis (O&M Building)
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3.4C Post-Development Analysis (O&M Building) 
 
Pre-development area boundaries changed slightly in the post-development analysis due to 
roadway configuration and grading.  The intent of this drainage design was to capture as much 
run-off associated with the project and direct it to a stormwater pond at the low point of the site.  
Areas Post 1.1 and Post 1.2 include the new impervious areas for the access roads, operations 
and maintenance building, snow cat storage building, and associated gravel parking.  Area Post 
1.3 captures the remaining runoff associated with the access road, prior to entering the 
stormwater pond.  Area Post 1.4 captures the remaining runoff to the west of the proposed access 
road, containing primarily the remaining undisturbed watershed that discharges to Grants Pond. 
 
The drainage model for this project uses a surface filtration pond that provides treatment and 
groundwater re-charge from the newly developed areas for the access roads and operations and 
maintenance facility.  The proposed treatment devices have been sized to meet the State 
regulations to reduce the impact to abutting properties and maintain water quality within the 
overall watersheds.  Roadway culverts and storm drains have been designed to pass a 50-year 
rainfall without overtopping the roadways.  The stormwater filtration pond has been analyzed for 
the 50-year storm event and is designed to maintain 1 foot of freeboard between the top of the 
pond embankment and the 50-year peak water elevation.  Stone outlet protections for pond outlet 
structures and roadway culverts are sized using the peak flow for the 50-year rainfall event. 
 
For more detailed information on post-developed areas, see attached drainage plans found in 
Section 4 and the HydroCAD area listings found in Section 3.4.1.  A pre- versus post-
development comparison flow rate table for the 2, 10, and 50 year storm events can be found in 
Table 2.0C in Section 2.6.1C. 



 

 

3.4.1 Post-Development 2, 10, and 50 - Year Storm 
 

A. Overall Project 
B. Substation Interconnection Station 

C. Operation and Maintenance Building
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3.4.2 Post-Development Full Summary Diagram 
 10 - Year Storm Event 

 
A. Overall Project 

B. Substation Interconnection Station 
C. Operation and Maintenance Building
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B. Substation Interconnection Station 





































 

 

C. Operation and Maintenance Building 





























 

 

3.5 Stone Riprap Calculations 
(Energy Dissipation – Stability Calculations) 

 
A. Overall Project 

B. Substation Interconnection Station 
C. Operation and Maintenance Building
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B. Substation Interconnection Station 























 

 

C. Operation and Maintenance Building 















 

 

 3.6 Site Specific Soil Survey 
By 

 Lobdell Associates, Inc.



 
 

 

 

 

To:  Art Colvin, PE, Horizons Engineering  

 

From:  Ray Lobdell, Certified Soil Scientist 

 

Date:  10/25/1013 

 

Subject: Wild Meadows Windpark; Soil Auguring at Potential Swale Sites 

 

 

As requested, I visited the 14 additional proposed swale sites at the Wild Meadows Windpark for 

the purpose of soil auguring and determining the presence of watertables, if any. The locations of 

the 14 sites were provided to me digitally and I navigated to each using a handheld Trimble 

GeoExplorer GPS unit.  I numbered each of the sites and flagged those numbers in the field.  

 

Field work was done using a handheld tiling spade, auger and/or ledge probe. Depth of 

observation did not generally exceed 40 inches. If refusal was obtained before reaching 40 

inches, it is noted as to my professional opinion whether the refusal was bedrock or large 

boulders. Several probes were often made at the sites if refusal encountered in order to maximize 

the depth. 

 

Soil Logs are provided below. 

 

 

  



Swale Site Visits-Soil Auguring Summary 
 

Job: Wild Meadows Map Key: 1 Date: 10/7/13 

Horizon Depth 

(“) 

Color Redox Texture 

^A 0-4 10YR3/2  FSL 

^E 4-6 10YR6/1  FSL 

^B1 6-18 7.5YR4/4  FSL 

^BC 24-32 2.5YR6/6  FSL 

C 24-40 5Y5/6  VFSL 

Restrictive 

Layer: 

NONE-

C firm 

in place 

SHWT: NONE OWT: NONE  

Depth 

Augured:  

40”  Comments: At upper edge log yard-disturbed. Deep hardpan 

(restrictive) layer in nearby borrow areas. 

   

Job Wild Meadows Map Key: 2 Date: 10/7/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-3 7.5YR2.5/2  VFSL 

E 3-4 7.5YR5/2  FSL 

B 4-8 2.5YR3/2710YR6/4  VFSL 

C 8-28 10YR4/4   

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE Ledge 28” 

Depth 

Augured:  

28 Comment:  Few, fine mottles in C. Near flagged wetland. 

   

Job: Wild Meadows Map Key: 3 Date: 10/7/13 

Horizon Depth 

(“) 

Color Redox Texture 

O 2-0 7.5R4/8  Wood fiber 

A 0-2 2.5YR2.5/2  VFSL 

E 2-4 2.5YR7/1  VFSL 

B1 4-18 5YR4/4  VFSL 

B2 18-24 10YR4/4  VFSL 

C 24-36 2.5Y5/3  VFSL 

Restrictive 

Layer: 

NONE-

LEDGE 

SHWT NONE OWT: NONE Ledge 36” 



Depth 

Augured:  

46” Comment: In field. Ground frozen. No auguring possible. See 1a. 

Job: Wild Meadows Map Key: 4 Date: 10/9/13 

Horizon Depth 

(“) 

Color Redox Texture 

0 2-0 7.5R3/3  Wood fiber 

E 0-4 10YR6/1  FSL 

B1 4-7 2.5Y3/8  FSL 

B2 7-18 2.5YR3/8  FSL 

B3 18-28 7.5YR5/6  FSL 

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE Ledge 28”? 

Depth 

Augured:  

28” 

Refusal 

Comments: Ledge variable in area. Large surface boulders common. 

   

Job: Wild Meadows Map Key: 5 Date: 10/9/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-2 7.5YR2.5/2  FSL 

B1 2-6 5YR3/4  FSL 

B2 6-26 2.5YR3/4  FSL 

C 26-30 7.5YR4/2  FSL 

Restrictive 

Layer: 

None SHWT NONE OWT: NONE LEDGE 30”? 

Depth 

Augured:  

30” 

Refusal 

Comments: Large surface boulders. 

 

Job: Wild Meadows Map Key: 6 Date: 10/9/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-3 5YR2.5/1  VFSL 

E 3-4 10YR6/1  FSL 

B1 4-10 10YR3/6  FSL 

B2 10-20 7.5TR5/6  FSL 

B3 20-27 10YR5/6  FSL 

     

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE LEDGE NONE 

Depth 

Augured:  

27” Comments: Stones/boulders prevented deeper observation. 

      

Job: Wild Meadows Map Key: 7 Date: 10/9/13 

Horizon Depth 

(“) 

Color Redox Texture 



A 0-6 7.5YR2.5/1 - FSL 

B1 6-9 10YR3/3  FSL 

B2 9-17 10YR4/6  FSL 

B3 17-26 2.5Y5/4  FSL 

Cd 26-40 5Y5/3 7.5YR5/6 VFSL 

Restrictive 

Layer: 

26” SHWT 26” OWT: NONE* LEDGE NONE 

Depth 

Augured:  

40” Comments: *Soil saturated above pan from recent rain.  

   

Job: Wild Meadows Map Key: 8 Date: 10/9/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-3 10YR3/2  FSL 

E 3-6 10YR6/1  FSL 

B 6-8 2.5YR3/4  FSL 

B 8-15 10YR5/6  FSL 

BC 15-24 2.5Y5/6  VFSL 

Cd 24-40 5Y5/3 2.5YR5/6 VFSL 

Restrictive 

Layer: 

24” SHWT None OWT: NONE LEDGE NONE 

Depth 

Augured:  

40” Comments: Hardpan; Few boulders; Redox few and faint; Ledge 

possible below observation. 

Job: Wild Meadows Map Key: 9 Date: 10/9/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-2 10YR3/2  VFSL 

E 2-4 5YR6/2  VFSL 

B 4-8 10YR4/6  VFSL 

B 8-20 7.5YR3/4  VFSL 

B/C 20-24 7.5YR4/4 10YR6/8/ AT 

TOP OF PAN 
VFSL 

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE LEDGE 24” 

Depth 

Augured:  

24” Comments:  Large outcrops and boulders. Area clear cut for met 

tower. 

 

 

   

Job: Wild Meadows Map Key: 10 Date: 10/24/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-5 5YR3/1  FSL 

E 5-6 7.5YR7/1  FSL 

B 6-12 7.5YR3/3  FSL 

Restrictive NONE SHWT NONE OWT: NONE LEDGE 12” 



Layer: 

Depth 

Augured:  

12” Comments:  Large outcrops and boulders.  Ledge 0-24” around site.  

   

Job: Wild Meadows Map Key: 11 Date: 1024/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-3 10YR3/2  FSL 

B 2-24 10YR5/6  FSL 

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE LEDGE 24” 

Depth 

Augured:  

24” Comments:  Shallow to ledge may range 1-3 feet. 

 

 

   

Job: Wild Meadows Map Key: 12 Date: 10/24/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-4 10R2.5/1 - VFSL 

Bg 4-18 7/5PB 7.5YR4/4 

 

FSL 

     

     

     

Restrictive 

Layer: 

NONE SHWT 6” OWT: 6” LEDGE NONE 

Depth 

Augured:  

18” Comments:  Site in flagged wetland. Moved 50’ uphill and still hydric 

soils just beyond wetland flag. 

 

 

Job: Wild Meadows Map Key: 13 Date: 10/24/13 

Horizon Depth 

(“) 

Color Redox Texture 

A 0-3 10YR3/3  FSL 

B 3-13 10YR5/6  FSL 

B 13-30 7.5YR7/6  FSL 

C 30-40 2.5Y5/4  FSL 

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE LEDGE NONE 

Depth 

Augured:  

24” Comments:  C with lenses of ls; C firm in place, possible coarse pan. 

 

 

   

Job: Wild Meadows Map Key: 14 Date: 10/24/13 

Horizon Depth Color Redox Texture 



  

(“) 

^Ou* 0-24 -  Wood debris-HTM-transported 

^C1* 24-30 10Y53/2&10YR5/6  FSL 

^C2* 30-40 10YR2/2  FSL 

Restrictive 

Layer: 

NONE SHWT NONE OWT: NONE LEDGE NONE 

Depth 

Augured:  

40” Comments: *Area excavated then filled with stumps etc. Need 

backhoe to truly evaluate. 
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I. LOCATION OF THE PRACTICES 
Filtration Pond – P –  This pond is located approximately 500 feet southeast of Grant’s Pond, adjacent to 
Golden Valley Road, and across the proposed site access road from the Operations and Maintenance 
area. 
  
II. EXISTING TOPOGRAPHY AT THE PRACTICE LOCATION 
Filtration Pond – P –  The pond is located in a relatively flat cleared area between two existing wooded 
wetlands.  The land generally slopes to the northwest toward Grant’s Pond at approximately 4%. 
 
III. TEST PIT LOCATIONS 
Filtration Pond – P –  The proposed pond has a bottom area of approximately 2,445 square feet, 
requiring one test pit.  A test pit was dug near the center of the proposed pond to confirm depth to 
bedrock and E.S.H.W.T.  This test pit is identified as TP#1.  The E.S.H.W.T. was encountered at a depth 
of 24”, at an elevation of approximately 1350.1ft.  Ledge was not encountered to a depth of 60”, and is 
thus assumed to be located at the bottom of the test pit, an elevation of 1347.1ft. 
 
Additionally, a borehole infiltration test was conducted in the bottom of the proposed pond. This has 
been identified as INF. 
 
IV. GRADING PLANS (SEE ATTACHED)  
 
V. SEASONAL HIGH WATER AND BEDROCK ELEVATIONS 
Filtration Pond – P –   TP#1 
   The elevation at which the pit was dug = 1352.0 
 E.S.H.W.T. was found at 24” = 1350.0 
 Bedrock not found, assumed at pit bottom = 1347.0 
 Pit bottom at 60” = 1347.0 
 
 The bottom of the practice has been set at elev. 1353.0 
 
VI. PROFILE DESCRIPTIONS (SEE ATTACHED) 
 
VII. DESIGN INFILTRATION RATE 
Filtration Pond – P – The infiltration rate was determined using the Field Measurement method 
described in Env-Wq 1504.14 (e) (4). 
  
 The Ksat was measured at TP#1 using the Borehole method. 
 
 The Ksat value of the last repetition was 37.60 inches per hour. 
  
 The field measured Ksat value exceeds that allowed by rule, and soil amendment will be needed 

to reduce the rate of infiltration. This amendment should be designed by a qualified geotechnical 
engineer to reduce the infiltration rate to 5.0 inches per hour, or use the sand filter media as 
shown on the design plans as specified in the NHDES Stormwater Management Manual, Volume 
2, Table 4-3 Filter Mixtures. After applying a factor of safety, the design rate used in the 
drainage analysis is 2.5 inches per hour. 

 





10YR 2/2

7.5YR 4/6

2.5Y 4/3

2.5Y 5/2

Forest Floor

6"

12"

19"

39"

60"

Very Dark
Brown

Strong Brown

Brown

Grayish Brown

Olive Brown

Loam, Granular, Friable,
Roots

Fine Sandy Loam,
Granular, Friable, Roots

E.S.H.W.T.: 24"
WATER OBSERVED: 60"
LEDGE ENCOUNTERED: None
RESTRICTIVE LAYER: 26"

INSPECTED BY: J. Daigneault
DATE: 10/7/13

SOILS TYPE: 647B - Pillsbury, Fine Sandy Loam

OPERATIONS AND MAINTENANCE FACILITY
TEST PIT #1

10YR 5/4 24"Yellowish Brown

7.5YR 4/3
Fine Sandy Loam,
Granular, Friable, Roots

Fine Sandy Loam,
Granular, Friable

Fine Sandy Loam,
Granular, Friable

Fine Sandy Loam,
Blocky, Massive

ALEXANDRIA AND DANBURY, NH

WILD MEADOWS

WIND PROJECT

VI. PROFILE DESCRIPTION

Phone 603.444.4111 - Fax 603.444.1343

Littleton, NH 03561

34 School Street

13185
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I. LOCATION OF THE PRACTICE 
Filtration Pond – INF1 – This pond is located in southwest of the substation area, adjacent to the substation pad 
and the gravel access road.  At present, a gravel drive passes through a portion of the proposed pond area.  A 
portion of the proposed pond lies within the tree line.  Much of the nearby area has been used as a gravel pit. 
 
II. EXISTING TOPOGRAPHY AT THE PRACTICE LOCATION 
Filtration Pond – INF1 – Topography in the area of the proposed pond gently slopes from west to east at roughly 
15%.  
 
III. TEST PIT LOCATIONS 
Filtration Pond – INF 1 is approximately 2,455 square feet in bottom area. A test pit, identified as TP-1 was dug 
in the middle of the proposed pond to confirm depth to bedrock and E.S.H.W.T. The E.S.H.W.T. was not found, 
however ledge was encountered at a depth of 30”, an elevation of approximately 628.7 feet. E.S.H.W.T. is 
assumed to be located at the bottom of the test pit, where ledge was encountered. 

 
A borehole infiltration test, identified as INF, was also conducted in the bottom of this practice, 
approximately 20 north of TP-1. 

 
IV. GRADING PLAN (SEE ATTACHED)  
 
V. SEASONAL HIGH WATER AND BEDROCK ELEVATION 
Filtration Pond – INF 1 
 TP-1 

The elevation at which the pit was dug = 631.2   
Pit bottom at 30” = 628.7 
Bedrock at 30” = 628.7   
E.S.H.W.T. was not found therefore = 628.7 
 
The bottom of the practice has been set at elev. 632.25, confirming more than 3’ of separation to 
E.S.H.W.T. 

 
VI. PROFILE DESCRIPTION (SEE ATTACHED) 
 
VII. DESIGN INFILTRATION RATE 
Filtration Pond—INF 1 – The infiltration rate was determined using the Field Measurement method described in 
Env-Wq 1504.14 (e) (4). 
  
 The Ksat was measured at INF using the Borehole method. 
 
 The Ksat value of the last repetition was 319.2 inches per hour. 
 
 The field measured Ksat value exceeds that allowed by rule, and soil amendment will be needed to reduce 

the rate of infiltration. This amendment should be designed by a qualified geotechnical engineer to reduce 
the infiltration rate to 5.0 inches per hour, or use the sand filter media as shown on the design plans as 
specified in the NHDES Stormwater Management Manual, Volume 2, Table 4-3 Filter Mixtures. After 
applying a factor of safety, the design rate used in the drainage analysis is 2.5 inches per hour. 





10YR 4/6

2.5Y 6/6

Forest Floor

3"

8"

30"

Dark Yellowish Brown

Light Brownish Gray

Fine Loamy Sand,
Single Grain, Loose, Roots

Sand, Single Grain,
Loose, Roots

E.S.H.W.T.: None Observed
WATER OBSERVED: None Observed
LEDGE ENCOUNTERED: Refusal at 30"

INSPECTED BY: J. Daigneault
DATE: 10/7/13

SOILS TYPE: 90C - Tunbridge-Lyman Complex

SUBSTATION MAINTENANCE FACILITY
TEST PIT #1

2.5Y 6/2 Course Sand,
Single Grain, Loose,

Olive Yellow

ALEXANDRIA AND DANBURY, NH

WILD MEADOWS

WIND PROJECT

VI. PROFILE DESCRIPTION

Phone 603.444.4111 - Fax 603.444.1343

Littleton, NH 03561

34 School Street

13185

\
\
F
I
L
E
S
E
R
V
E
R
\
p
r
o
j
_
2
0
1
3
\
1
3
1
8
5
 
I
R
F
1
2
\
D

O
C
S
\
P
E
R
M

I
T
S
\
A
O

T
\
T
E
S
T
_
P
I
T
_
L
O

G
S
.
d
w

g
,
 
S
S
 
T
P
-
1
,
 
1
1
/
2
6
/
2
0
1
3
 
1
1
:
1
5
:
5
7
 
A
M

,
 
c
h
e
r
n
i
c
k



 

 

3.8 Inspection and Maintenance Manual



Inspection and Maintenance (I&M) Plan 

For 

Stormwater Management Devices 
Wild Meadows Wind Project  

Atlantic Wind, LLC 

Introduction 

This document is intended to provide a unified procedure for the party(s) responsible for 
inspecting and maintaining the various stormwater management devices that were installed as 
part of the development of the Wild Meadows Wind Project (see attached Location Plan for the 
device locations and design sheets for applicable culvert locations). The activities specified in 
this plan are required for continued compliance with the New Hampshire Department of 
Environmental Services (DES) Alteration of Terrain Program and associated permit that has 
been issued for the Wild Meadows Wind Project. 

Inspection Forms and Logs included at the end of this document are intended to be reproduced, 
used, and kept with this Plan as a record of activities. 

Responsible Parties 

The ultimate responsibility for complying with this plan rests with the leaseholders of the 
Property, even if another entity provides inspection and maintenance services. 

Leaseholders Name: Atlantic Wind, LLC 

Prior to transfer of ownership to another entity, both parties shall notify DES in writing of such 
transfer. 

Parties assigned to complete inspection, maintenance, and reporting tasks are presented in the 
following table.  

Locations 

All new stormwater management devices installed as part of the project shall be inspected and 
maintained. Stormwater management devices are shown on the Table of Stormwater 
Management Devices. In the table, Stationing and Plan Sheet numbers refer to Horizons 
Engineering, Inc. Permitting Plan set, November 2013.  



Table of Stormwater Management Devices   

Device Location
Sheet 

# Task Party
Infiltration Devices 

Substation Infiltration 
Pond, INF1 Substation Area C9.1 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Operations and 
Maintenance Filtration 
Pond 

Operations and 
Maintenance Area  C3.2 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Conveyance Structures 

Treatment Swale  
(TS-CEC-1.0) 

Central East Connector 
Road 32+00 C7.4 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CEC-2.0) 

Central East Connector 
Road 35+00 C7.4 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CEC-3.0) 

Central East Connector 
Road 38+50 C7.5 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CEC-4.0) 

Central East Connector 
Road 45+75 C7.5 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CEC-5.0) 

Central East Connector 
Road 52+00  C7.5 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-ECAS-1.0) East Crane South 27+25 C8.2 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-ECAS-2.0) East Crane South 38+00 C8.2 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-ECAS-3.0) East Crane South 51+25 C7.7 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CCS-1.0) 

Central Crane South 
1+60 C3.2 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CCN-1.0) 

Central Crane North 
14+00 C6.1 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-CCN-2.0) 

Central Crane North 
32+40 C6.2 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS1) 

Substation Access Road 
1+75 C9.1 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 



Device Location
Sheet 

# Task Party
Conveyance Structures 

Treatment Swale  
(TS-AC-1.0) Site Access Road 5+50 C2.1 Inspection 

Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Treatment Swale  
(TS-AC-2.0) Site Access Road 18+00 C2.2 Inspection 

Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Level Lip Spreader Central Crane South 
79+25, Near C-3 C5.4 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Level Lip Spreader Central Crane North 
10+00, Near N-1 C6.1 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Level Lip Spreader G-2 Crane 14+60, Near 
G-2 C7.3 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Level Lip Spreader East Crane South 31+25, 
Near E-3 C8.2 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Detention Structures 

Sediment Traps Various, throughout 
project site Varies 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Sedimentation Pond Operations and 
Maintenance Area  C3.1 

Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Substation Micropool 
Extended Detention Pond, 
MP1 

Substation Area C9.1 
Inspection 
Maintenance 
Reporting 

ATLANTIC 
WIND, LLC 

Frequency of Activities 

Inspection and Maintenance of all stormwater devices in the wind project and associated 
infrastructure should begin as soon as each practice is constructed and stabilized and must 
continue as long as each device is in place.  

The best time to perform inspections is during the onset of rain. To the extent practicable 
inspections should be timed to coincide with moderate storms that do not have the potential for 
severe (thunderstorms, high winds, etc) weather. The frequency of inspection and maintenance 
will vary by device and its intensity of use; however the following shall serve as the minimum 
inspection frequency: 



• Infiltration Devices: Spring and fall
• Conveyance Structures (treatment swales, level lip spreaders): Spring and fall
• Detention Structures (detention ponds, sedimentation ponds, sediment traps): Spring

and fall

Maintenance frequencies will be determined based upon the results of the inspections and if 
specific maintenance thresholds are observed during inspections to have been crossed. 

All inspection activities shall be recorded on the appropriate attached Inspection Forms. One 
form shall be used for each stormwater device.  

Disposal of Materials 

Material that is removed during the maintenance of stormwater treatment devices should be 
placed in an upland area that will minimize the potential for the material to be entrained in 
stormwater or otherwise re-enter surface waters or wetlands. 

Records 

A record of inspection and maintenance activities of stormwater treatment devices shall be 
recorded on the Inspection and Maintenance Log and Inspection Forms. Records of Inspection 
and Maintenance Logs, and Inspection Forms shall be provided to DES within 30 days of such a 
request. 

Invasive Species Control 

Invasive (non-native) plant species must not be allowed to grow in stormwater devices.  Visual 
inspection for invasive species should be done at the same time as other inspections.  As an aid 
to identification of land-based invasive species, the “Guide to Invasive Upland Plant Species in 
New Hampshire” is published by the New Hampshire Department of Agriculture, Markets and 
Food, Plant Industry Division and the New Hampshire Invasive Species Committee, available on 
the internet at: http://www.agriculture.nh.gov/divisions/plant_industry/documents/invasive-
species.pdf 

The New Hampshire Department of Environmental Services Waters Division has information 
related to water-dwelling invasive species available at the following website: 
http://des.nh.gov/organization/divisions/water/wmb/exoticspecies/index.htm   
Other resources are available through state agencies and the extension office. 

Each identified invasive species should be destroyed by the most effective method recommended 
in the resource materials including pulling, cutting, or digging, then disposed of safely.   

Effective control of invasives depends on detection when infestations are small and easily 
managed.  

http://www.agriculture.nh.gov/divisions/plant_industry/documents/invasive-species.pdf
http://www.agriculture.nh.gov/divisions/plant_industry/documents/invasive-species.pdf


Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 

Stormwater BMP 
Inspection and Maintenance Log 

Wild Meadows Wind Project 

INSPECTION FOLLOW UP ACTIVITY
DEVICE/ 

LOCATION Date 
Inspector 

Name Date Action Taken 

__________ 
Year



Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 

Infiltration Devices 
Infiltration / Surface Sand Filtration Pond 

 Inspection Form 

Wild Meadows Wind Project 

Date of today’s inspection___/___/___ Inspector Name________________________ 
Date of last inspection (of this BMP) ___/___/___ 

Recent Weather history 
Storm date(s) Storm duration Rainfall amount Did runoff occur? 

Today’s Weather________________   

INSPECTION 
AREAS 

LOOK FOR CIRCLE ONE IF YES  

Outlet(s) from BMP 
Spillway scour? Y N Replace scour apron to original 

plan dimensions, may need to 
increase D50 stone size 

Clogged 
pipe/weir 

Y N Remove clog and debris in 
vicinity of outlet 

Seepage 
through berm 

Y N Attempt to find source with dye 
and plug with bentonite or 
appropriate low permeability 
materials 

Banks 
Erosion? Y N Reshape, seed and apply 

erosion control matting 
Large areas of 
sparse growth 
above 
waterline? 

Y N Take soil sample and apply slow 
release amendments(N, K) per 
results 

Bank settling or 
gullies 
forming? 

Y N Fill void or gullies with specified 
material, compact, and vegetate 

Woody growth 
on berms? 

Y N Remove woody growth, mow/cut 
more frequently 

Device Floor 
Sediment 
accumulations?

Y N Rake or shovel out accumulated 
sediment.   

______________________ 
BMP Name 



Device Floor 
Filter Media 
failure? 

Y N Replace per manufacturer’s 
specifications 

Does system 
drain in 72 
hours? 

Y N Seek a qualified professional to 
assess the condition to 
determine measures required to 
restore filtration function, 
including but not limited to 
removal of accumulated 
sediments or reconstruction of 
the filter. 

Inlet(s) to BMP 
Scour? Y N Replace scour apron to original 

plan dimensions, may need to 
increase D50 stone size and/ or 
add check dam 

Sediment 
accumulation? 

Y N Inspect upstream devices and 
landscape to determine source 
and stabilize.  Remove sediment 
accumulation. 

Invasive Species 
Non-native 
plants growing 
on land 
surfaces? 

Y N Confirm species, carefully 
destroy and dispose of plants. 
Re-inspect within one growing 
season. 

Non-native 
plants growing 
in water?  

Y N Confirm species, carefully 
destroy and dispose of plants. 
Re-inspect within one growing 
season. 

Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 



Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 

Conveyance Structures 
Level Lip Spreaders / Treatment Swales 

 Inspection Form 

Wild Meadows Wind Project 

Date of today’s inspection___/___/___ Inspector Name________________________ 
Date of last inspection (of this BMP) ___/___/___ 

Recent Weather history 
Storm date(s) Storm duration Rainfall amount Did runoff occur? 

Today’s Weather________________   

INSPECTION 
AREAS 

LOOK FOR CIRCLE ONE IF YES  

Outlet(s) from BMP 
Turbid
Discharge? 

Y N Follow turbidity upgradient to 
source and stabilize   

Rills present or 
crest not level? 

Y N Patch/grade to ensure discharge 
is not concentrated and re-
vegetate.  

Banks 
Erosion? Y N Reshape, seed and apply 

erosion control matting 
Device Floor 

Sediment 
accumulations?

Y N Inspect upstream devices and 
landscape to determine source 
and stabilize.  Rake or shovel 
out when sediment is within 1’ of 
Sediment Trap outlet weir 
elevation or is 2” deep for 
Treatment Swales.    

Area of organic 
mat exceeds 
area of living 
vegetation? 

Y N Hand rake, scarify, or aerate. 

Woody growth 
in treatment 
swale? 

Y N Cut at least annually to a height 
of 4” 

______________________ 
BMP Name 



Invasive Species 
Non-native 
plants growing 
on land 
surfaces? 

Y N Confirm species, carefully 
destroy and dispose of plants. 
Re-inspect within one growing 
season. 

Non-native 
plants growing 
in water?  

Y N Confirm species, carefully 
destroy and dispose of plants. 
Re-inspect within one growing 
season. 

Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 



Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 

Detention Structures 
Detention Ponds / Sediment Basins / Sediment Traps 

 Inspection Form 

Wild Meadows Wind Project 

Date of today’s inspection___/___/___ Inspector Name________________________ 
Date of last inspection (of this BMP) ___/___/___ 

Recent Weather history 
Storm date(s) Storm duration Rainfall amount Did runoff occur? 

Today’s Weather________________   

INSPECTION 
AREAS 

LOOK FOR CIRCLE ONE IF YES  

Outlet(s) from BMP 
Turbid
Discharge? 

Y N Follow turbidity upgradient to 
source and stabilize   

Scour? Y N Replace scour apron to original 
plan dimensions, may need to 
increase D50 stone size 

Clogged 
pipe/weir 

Y N Remove clog and debris in 
vicinity of outlet 

Seepage 
through berm  

Y N Attempt to find source with dye 
and plug with bentonite or 
appropriate low permeability 
materials 

Banks 
Erosion? Y N Reshape, seed and apply 

erosion control matting 
Large areas of 
sparse growth 
above 
waterline? 

Y N Take soil sample and apply slow 
release amendments(N, K) per 
results 

Large areas 
below waterline 
are slumping? 

Y N Either establish appropriate 
wetland vegetation or apply 
stone 

Bank settling or 
gullies 
forming? 

Y N Fill void or gullies with specified 
material, compact, and vegetate 

Woody growth Y N Remove woody growth, mow/cut 

______________________ 
BMP Name 



 

 
 
 

on berms ? more frequently 
Device Floor 
 Sediment 

accumulations? 
Y N Rake or shovel out excess 

sediment (i.e. when sediment is 
within 1’ of Sediment Trap outlet 
weir elevation) 

 Area of organic 
mat exceeds 
area of living 
vegetation? 

Y N Hand rake, scarify, or aerate. 

Inlet(s) to BMP 
 Scour? Y N Replace scour apron to original 

plan dimensions, may need to 
increase D50 stone size and/ or 
add check dam 

 Sediment 
accumulation?  

Y N Inspect upstream devices and 
landscape to determine source 
and stabilize.  Remove sediment 
accumulation. 

Invasive Species 
 Non-native 

plants growing 
on land 
surfaces? 

Y N Confirm species, carefully 
destroy and dispose of plants.  
Re-inspect within one growing 
season. 

 Non-native 
plants growing 
in water?  

Y N Confirm species, carefully 
destroy and dispose of plants.  
Re-inspect within one growing 
season. 

Operational BMP Inspection and Maintenance Plan 
For 

Wind Meadows Wind Project, Alexandria and Danbury, NH 



 

 

3.9 Request to Expedite Permit – Waiver Request – N/A
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SECTION 4.0 – PLANS



 

 

4.1 Design Plans
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 GENERAL NOTES 

1.  ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH THESE PLANS AND

TECHNICAL SPECIFICATIONS FOR "IBERDROLA RENEWABLES - WILD MEADOWS WIND

PROJECT".

2.  NO EXISTING MONUMENTS, BOUNDS, OR BENCHMARKS SHALL BE DISTURBED WITHOUT

FIRST MAKING PROVISIONS FOR RELOCATION.

3.  ALL WORK SHALL BE PERFORMED WITHIN THE PROPERTY OF, AND EASEMENTS SECURED

BY, THE OWNER.

4.  THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DATA COLLECTION AND

PREPARATION OF RECORD DRAWINGS.

5.  THE CONTRACTOR IS SOLELY RESPONSIBLE FOR CONTROLLING EROSION IN ALL AREAS

DISTURBED BY HIS ACTIONS. COSTS FOR REQUIRED EROSION CONTROL, REGARDLESS OF

WHETHER OR NOT SUCH MEASURES ARE SHOWN ON THE ENGINEERING DRAWINGS,

SHALL BE BORNE BY HIM.

6.  UTILITY LOCATIONS ARE BASED ON THE BEST AVAILABLE INFORMATION. THE

CONTRACTOR IS RESPONSIBLE FOR LOCATION AND PROTECTION OF EXISTING UTILITIES

AND SHALL REPAIR ANY DAMAGE AS QUICKLY AS POSSIBLE AT HIS OWN EXPENSE. ALL

UTILITIES ENCOUNTERED SHALL BE LOCATED BY DEPTH AND TIES AND SHOWN BY THE

CONTRACTOR ON HIS "AS BUILT" DRAWINGS. HAND EXCAVATION SHALL BE DONE

WHEREVER UNDERGROUND UTILITIES ARE SHOWN OR ANTICIPATED. THE CONTRACTOR

SHALL CONTACT DIG SAFE AND THE APPROPRIATE AUTHORITIES PRIOR TO ANY

CONSTRUCTION IN ORDER TO VERIFY EXISTING CONDITIONS AND UTILITY LOCATIONS.

7. THE OWNER IS RESPONSIBLE FOR ALL FEDERAL AVIATION ADMINISTRATION (FAA)

PERMITS AND FILINGS.

WIND TURBINE GENERATOR (WTG) LOCATIONS ARE BASED ON THE BEST INFORMATION

AVAILABLE. DUE TO THE POSSIBILITY OF UNFORSEEN SUBSURFACE CONDITIONS OR

CONSTRUCTABILTY CONCERNS WTG LOCATIONS MAY BE MICROSITED. THESE MOVES

SHALL BE LIMITED AND NO MORE THAN ALLOWABLE BY THE FAA. THE FINAL WTG

LOCATIONS SHALL BE SHOWN BY THE CONTRACTOR ON HIS "AS BUILT" DRAWINGS.

8.  BASE MAP INFORMATION INCLUDING BOUNDARY AND TOPOGRAPHY ON THESE PLANS IS

FROM PLANS PREPARED BY:

BOUNDARY AND ALTA SURVEY BY : VANASSE HANGEN BRUSTLIN, INC. .

TOPOGRAPHY BY:  WSP SELLS   &  ECKMAN ENGINEERING

9. CONTRACTOR IS RESPONSIBLE FOR ALL SAFETY MEASURES DURING AND UP TO THE COMPLETION

OF CONSTRUCTION OF THE PROJECT.

 WETLAND NOTES 

1.  WETLAND DELINEATION AND LOCATION WAS PERFORMED BY NORMANDEAU

ASSOCIATES, INC, CERTIFIED WETLAND SCIENTISTS.

2. WETLAND IMPACTS SHOWN ON THIS PLAN SET ARE BASED UPON THE LINEWORK

PROVIDED BY NORMANDEAU ASSOCIATES, INC.

SITE AND ROAD DESIGN

1.  PLANS SHOW ACCESS ON THE PROJECT SITE AND THE LAYOUT OF THE PROPOSED

VESTAS V112 TURBINE LOCATIONS, CRANE PADS, DELIVERY ROADS, STAGING AREAS,

OPERATIONS AND MAINTENANCE BUILDING AND ELECTRICAL SUBSTATION BUILDING.

CONSTRUCTION PLANS FOR THE FOUNDATIONS, WIND TURBINES AND ELECTRICAL

LINES BY OTHERS.

2. TRAFFIC SIGNAGE AND PAVEMENT MARKINGS WITHIN THE PUBLIC RIGHT OF WAYS

SHALL CONFORM TO THE MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES.

3. PROPOSED SITE GRADING SHOWN ON THESE PLANS ARE FOR GENERAL INFORMATION

ONLY ACTUAL SITE GRADING FOR ROADWAY SLOPES AND DITCHES MAY VARY BASED

ON EXISTING SOILS CONDITIONS, TO DEPTH TO BEDROCK AND TYPE OF  ROADWAY

SLOPE PROPOSED.

4. STAGING AREAS AND VEHICLE PULL-OFFS SHALL BE LOAMED AND SEEDED UPON

COMPLETION OF CONSTRUCTION - UNLESS NOTED OTHERWISE.

5. HORIZONTAL ROAD GEOMETRY:

ACCESS ROADS WIDTH = 22 FEET TEMPORARY 16 FEET PERMANENT

CRANE ROADS WIDTH = 40 FEET TEMPORARY 16 FEET PERMANENT

MINIMUM CENTERLINE RADIUS = 185 FEET

DEAD END TURN AROUND = 165 FEET OUTSIDE RADIUS

6. VERTICAL ROAD GEOMETRY:

MAXIMUM ACCESS AND CRANE ROAD GRADE = 15%

MINIMUM ACCESS AND CRANE ROAD = 1%

MINIMUM VERTICAL CURVE K = 16.5

7. CRANE PAD SHALL BE 60 FEET BY 90 FEET AND HAVE A MAXIMUM GRADE OF 1% IN ANY

DIRECTION.

8. ACCESS & CRANE ROADS HAVE BEEN DESIGNED TO ACCOMODATE TURBINE

COMPONENTS AND TRANSPORT VEHICLES.

TYPICAL V112 TOWER BASE TRANSPORT VEHICLE

TRACTOR WIDTH: 10 FT

TRAILER WIDTH: 10 FT

TRACTOR TRACK: 10 FT

TRAILER TRACK: 10 FT

LOCK TO LOCK TIME : 6.0

STEERING ANGLE: 40.0

ARTICULATING ANGLE: 70.0

TYPICAL V112 BLADE TRAILER TRANSPORT VEHICLE

TRACTOR WIDTH: 8 FT

TRAILER WIDTH: 8'-6"

TRACTOR TRACK: 8 FT

TRAILER TRACK: 8 FT

LOCK TO LOCK TIME : 6.0

STEERING ANGLE: 36.3

ARTICULATING ANGLE: 70.0

P 16.3

UGE

OHE

EXISTING MINOR CONTOUR

EXISTING MAJOR CONTOUR

TOWN BOUNDARY LINE

EXISTING STONE WALL

PROPERTY LINE

DELINEATED PERENNIAL STREAM

WITH DELINEATED TOP OF BANK

DELINEATED INTERMITTENT STREAM

WITH ESTIMATED BANK (TEMPORARY

AND PERMANENT IMPACTS)

DELINEATED EPHEMERAL STREAM

DELINEATED WETLAND WITH LABEL AND

IMPACTS (TEMPORARY AND PERMANENT)

EXISTING TREELINE

TVP03

Value (C)

DELINEATED VERNAL POOL WITH LABEL AND

IMPACTS (TEMPORARY AND PERMANENT)

1610

NON-PARTICIPATING LANDOWNER

WETLANDS

EXISTING PATH

LEGEND

PROPOSEDEXISTING

LEASE BOUNDARY LINE

E-2

IMPACT

PERM.

TEMP.

FS266i

214 SF / 72 LF

109 SF / 37 LF

IMPACT

PERM.

TEMP.

FW276

568 SF

233 SF

FS266i

FW276

PFO1

FS102e

TS304p

IMPACT

PERM.

TEMP.

TVP03

117 SF

0 SF

DIRECT PERMANENT IMPACTS ARE HATCHED. DIRECT TEMPORARY IMPACTS ARE OUTLINED

SECONDARY AND BUFFER IMPACTS ARE TABULATED BUT NOT SHOWN ON CIVIL DESIGN PLANS

1608

C 16.7

LLS

HB

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

EDGE OF GRAVEL PERMANENT ROAD

EDGE OF GRAVEL CONSTRUCTION ROAD

PROPOSED LIMIT OF DISTURBANCE AND CLEARING LIMIT

PROPOSED OVERHEAD ELECTRIC LINE (34.5 KV)

PROPOSED UNDERGROUND ELECTRIC LINE

PROPOSED CULVERT

PROPOSED CULVERT WITH OUTLET PROTECTION.  USE

EROSION TYPE STONE FILL UNLESS OTHERWISE SPECIFIED

PROPOSED CULVERT WITH SEDIMENT TRAP

PROPOSED SEDIMENT TRAP

SHEET MATCHLINE

TURBINE ID

SITE PLAN SHEET NUMBER

PROFILE SHEET NUMBER

SITE PLAN DRAWING LIMITS

PROPOSED FENCE

PROPOSED GUARDRAIL

PROPOSED LEVEL LIP SPREADER

LIMITED CLEARING AREA

(STUMPS REMAIN, NO GRUBBING)

[OUTSIDE LIMIT OF DISTURBANCE CLEARING]

HAYBALES (TEMPORARY)

OUTLET PROTECTION

SEDIMENT FENCE

PERC TEST LOCATION AND ID

TEST PIT LOCATION AND ID

PROPOSED WATER SERVICE

PROPOSED FORCE MAIN

PROPOSED UNDERGROUND FIBER OPTIC LINE

PROPOSED UTILIY SUPPLIED POWER/ FIBER OPTIC

SF SF

WS WS WS

FM

UFO

UGU

PT

EXISTING ROAD

LOCATION AND DESCRIPTION OF

EXISTING MINE
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LIMIT OF DISTURBANCE, TYP.

22' WIDE ACCESS

ROAD

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

1106

CV-WMAC-0.1

15" HDPE

INV IN: 1102.00

INV OUT: 1101.50

L=117'; S=0.004

CV-WMAC-0.2

15" HDPE

INV IN: 1136.75

INV OUT: 1135.00

L=40'; S=0.043

TS-AC-1.0

TREATMENT SWALE

6.0' W x 1.5' DEEP

INV IN: 1134.75

INV OUT: 1134.15

L=120'; S=0.005

1135.65

1136.25

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL )

16' WIDE ROAD

(PERMANENT ACCESS)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWNSTREAM WIDTH: 13'

LENGTH: 23'

PROJECT GATE
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16' WIDE ROAD

(PERMANENT ACCESS)

PROVIDE 10 FOOT WIDE ROCK SANDWICH

(SEE DETAIL)

EXISTING STRUCTURE

TO BE REMOVED
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16' WIDE ROAD
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SCALE IN FEET

20010025 50

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL )
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CV-WMAC-0.6

15" HDPE

INV IN: 1295.20

INV OUT: 1294.00

L=36.5', S: 0.033

CV-WMAC-0.4

15" HDPE

INV IN: 1234.50

INV OUT: 1230.50

L=40'; S=0.100

CV-WMAC-0.5

15" HDPE

INV IN: 1268.30

INV OUT: 1266.00

L=40'; S =0.057

CV-WMAC-0.3

15" HDPE

INV IN: 1214.30
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L=44'; S=0.045
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22' WIDE ACCESS

ROAD

LIMIT OF DISTURBANCE, TYP.

16' WIDE ROAD

(PERMANENT ACCESS)
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SCALE IN FEET

20010025 50

PT

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

1

9

+

0

0

2

0

+

0

0

2

1

+

0

0

2

2

+

0

0

2

3

+

0

0

2

4

+

0

0

2

5

+

0

0

2

6

+

0

0

2

7

+

0

0

2

8

+

0

0

2

9

+

0

0

3

0

+

0

0

3

1

+

0

0

3

2

+

0

0

3

3

+

0

0

P

C

+

5

0

.

3

7

P

C

+

0

6

.

2

2

P

C

+

0

9

.

4

2

P

T

+

0

1

.

7

0

P

T

+

4

2

.

2

6

1

3

6

8

1

3

6

8

1

3

5

4

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL )

CV-WMAC-0.7

15" HDPE

INV IN: 1335.00

INV OUT: 1332.4

L=52'; S=0.050

UTILITY SUPPLIED POWER

AND FIBER OPTIC LINES

'NON PARTICIPATING LAND OWNER'

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

PROPOSED SEPTIC LEACH FIELD

1

9

+

0

0

2

0

+

0

0

2

1

+

0

0

2

2

+

0

0

2

3

+

0

0

2

4

+

0

0

2

5

+

0

0

2

6

+

0

0

2

7

+

0

0

2

8

+

0

0

2

9

+

0

0

3

0

+

0

0

3

1

+

0

0

3

2

+

0

0

3

3

+

0

0

SEDIMENT POND

BOTTOM ELEV: 1351.00

SEE DETAIL

FOREBAY LINE WITH

EROSION STONE

BOTTOM ELEV: 1351.00

STONE CHECK DAM

DITCH INTO POND

EROSION STONE

STONE BERM

CREST ELEV. 1353.50

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 3'

DOWNSTREAM WIDTH: 18'

LENGTH: 10'

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL )

LAYDOWN AREA

SEE TYPICAL LAYDOWN /

MATERIALS STOCKPILE

AREA DETAIL

PROVIDE 10 FOOT WIDE ROCK SANDWICH

(SEE DETAIL)

12" HDPE

INV IN: 1351.00

INV OUT: 1350.25

L=40'; S=0.019
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END OF EXIST. ROADWAY

IMPROVEMENTS

(STATION 1+86)
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16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE, TYP.

PROJECT GATE

THIS PORTION OF THE ROADWAY WILL BE USED IN ITS

CURRENT CONDITION-NO CULVERTS WILL BE REPLACED

AND THE ROAD WILL NOT BE WIDENED
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SNOW CAT STORAGE BUILDING

1,300 GROSS SQUARE FEET

PROVIDE GATE AT ENTRANCE TO

OPERATIONS AND MAINTENANCE

FACILITY

CV-CAS-0.2

15" HDPE

INV IN: 1411.50

INV OUT: 1411.00

L: 57';  S: 0.009

CV-CAC-1.0

24" HDPE

INV IN: 1366.00

INV OUT: 1365.80

L: 52';  S: 0.004

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL )

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)
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CV-WMAC-1.0

15" HDPE

INV IN: 1356.50

INV OUT: 1356.00

L=88'; S=0.006

CV-WMAC-2.0

15" HDPE

INV IN: 1362.50

INV OUT: 1361.00

L=70'; S=0.021

SEDIMENT FOREBAY

LINE WITH

EROSION STONE

25' WIDE x 35' LONG
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STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 19'

INSTALL STONE LINED

SWALE AT ANY SEEPS, TYP.

INSTALL STONE LINED

SWALE AT ANY SEEPS,

TYPICAL

1469.0

CV-CAS-0.1

15" HDPE

INV IN: 1451.60

INV OUT: 1442.40

L=86'; S=0.1070

STONE OUTLET PROTECTION

EROSION STONE

WITH AT OUTLET: 6'

DOWNSTREAM WIDTH: 23'

LENGTH: 42'

STONE OUTLET PROTECTION

EROSION STONE

WITH AT OUTLET: 4'

DOWNSTREAM WIDTH: 18'

LENGTH: 14'

'NON PARTICIPATING LANDOWNER'

PROPOSED SEPTIC LEACH FIELD
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12" HDPE

INV IN: 1355.02

INV OUT: 1354.00

L=35'; S=0.029

PROPOSED OPERATIONS AND

MAINTENANCE FACILITY

82,755 sq. ft / 1.9 acres

OPERATIONS AND

MAINTENANCE BUILDING

PROPANE TANK

LOCATION & PIPING BY

UTILITY (W/4 BOLLARDS)

OIL / WATER SEPARATOR

SEPTIC TANK

PROJECT GATE

UNDERGROUND FIBER

OPTIC LINE (UFO)

GENERATOR

(W/4 BOLLARDS)
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IMPACT

PERM.

TEMP.

TW282

944 SF

112 SF

IMPACT

PERM.

TEMP.

TS272e

412 SF / 206 LF

21 SF / 10 LF
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16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE, TYP.

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL (100'

RADIUS IN WETLAND AREAS) STUMPS TO

REMAIN, NO GRUBBING

(TO BE REMOVED)

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL (100'

RADIUS IN WETLAND AREAS) STUMPS TO

REMAIN, NO GRUBBING

CV-CCS-1.0

15" HDPE

INV IN: 1629.00

INV OUT: 1607.00

L: 149';  S: 0.147

40' WIDE CRANE ROAD

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

CV-CCS-1.2

15" HDPE

INV IN: 1668.00

INV OUT: 1667.00

L=55': S=0.018

N 393723.0586

E 929675.8573

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET:  4'

DOWN STREAM WIDTH: 17'

LENGTH: 33'

CV-CCS-1.1

15" HDPE

INV IN: 1660.00

INV OUT: 1659.00

L=64'; S=0.016

CV-CCS-0.2

15" HDPE

INV IN: 1593.00

INV OUT: 1591.00

L=64'; S=0.031

CV-CCS-0.1

15" HDPE

INV IN: 1539.50

INV OUT: 1538.00

L=66'; S=0.022

CV-CCS-0.3

15" HDPE

INV IN: 1604.50

INV OUT:1603.50

L=69'; S=0.014

GUARD RAIL, TYPICAL

SEE DETAILS

1

6

0

6

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

WHERE SEDIMENT FENCE RUNS DOWN HILL,

INSTALL SEDIMENT POCKETS. TYPICAL

SEE DETAILS
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40' WIDE CRANE ROAD

16' WIDE ROAD

(PERMANENT ACCESS)

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.

(SEE DETAIL)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

N 395230.7404

E 931281.3081
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40' WIDE CRANE ROAD

16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE (TYP)

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

CV-CCS-1.7

15" HDPE

INV IN: 2110.00

INV OUT:  2108.00

L=56'; S=0.036

CV-CCS-1.8

15" HDPE

INV IN: 2110.50

INV OUT: 2101.00

L=70'; S=0.136

CV-CCS-1.8

15" HDPE

INV IN: 2110.50

INV OUT: 2101.00

L=70'; S=0.136
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40' WIDE CRANE ROAD

PROVIDE 10 FOOT WIDE

ROCK SANDWICH

(SEE DETAIL)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

CV-CCS-2.0

15" HDPE

INV IN: 2247.50

INV OUT: 2229.00

L: 103';  S: 0.180

N 397158.5724

E 932300.8844

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.

(SEE DETAIL)

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

2
2
5
2

2
2
5
2

GUARD RAIL, TYPICAL

SEE DETAILS

CV-CCS-2.0

15" HDPE

INV IN: 2247.50

INV OUT: 2229.00

L: 103';  S: 0.180

CV-CCS-2.0

15" HDPE

INV IN: 2247.50

INV OUT: 2229.00

L: 103';  S: 0.180

CV-CCS-2.0

15" HDPE

INV IN: 2247.50

INV OUT: 2229.00

L: 103';  S: 0.180

CV-CCS-2.0

15" HDPE

INV IN: 2247.50

INV OUT: 2229.00

L: 103';  S: 0.180

CV-CCS-2.0

15" HDPE

INV IN: 2247.50

INV OUT: 2229.00

L: 103';  S: 0.180

CV-CCS-1.9

15" HDPE INV

IN: 2257.25 INV

OUT:2255.75

L=98'; S=0.0153

LAYDOWN AREA  (PERMANENT)

SEE TYPICAL LAYDOWN /

MATERIAL STOCKPILE AREA

DETAIL
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16' WIDE ROAD

(PERMANENT ACCESS)

N 398149.9010

E 932788.9824

LIMIT OF DISTURBANCE (TYP)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

CV-CCS-3.0

15" HDPE

INV IN: 2203.00

INV OUT: 2195.00

L: 67';  S: 0.119

40' WIDE CRANE ROAD

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

CV-GCA-0.1

15" HDPE

INV IN: 2235.50

INV OUT: 2232.00

L=56'; S=0.063

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

CV-CCS-2.2

15" HDPE

INV IN: 2228.50

INV OUT: 2227.50

L=68'; S=0.015

CV-CCS-3.1

15" HDPE

INV IN: 2197.50

INV OUT: 2182.00

L=82'; S=0.189

CV-CCS-3.2

15" HDPE

INV IN: 2168.00

INV OUT: 2156.00

L=76'; S=0.158

GUARD RAIL, TYPICAL

SEE DETAILS

S

F

S

F

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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40' WIDE CRANE ROAD

16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE (TYP)
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0

CV-CCN-1.0

15" HDPE

INV IN: 2086.50

INV OUT: 2085.00

L: 56';  S: 0.027

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

CV-CCS-4.0

15" HDPE

INV IN: 2155.50

INV OUT: 2155.00

L: 58';  S: 0.009

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

CV-CCS-9.1

15" HDPE

INV IN: 2147.50

INV OUT: 2140.00

L=72'; S=0.104

GUARD RAIL, TYPICAL

SEE DETAILS

CV-CCS-10.0

15" HDPE

INV IN: 2106.50

INV OUT: 2106.00

L=64'; S=0.008

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 17'

LENGTH: 33'

N 399253.8675

E 932783.2403
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LIMIT OF DISTURBANCE (TYP)

N-2

16' WIDE ROAD

(PERMANENT ACCESS)

40' WIDE CRANE ROAD
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USE ROCK BORROW FOR ALL

SIDESLOPES EQUAL TO 1.5:1

(SEE DETAIL)

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

CV-CCN-2.0

24" HDPE

INV IN: 2046.00

INV OUT: 2042.00

L: 83';  S: 0.048

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

CV-CCN-2.1

15" HDPE

INV IN: 2147.50

INV OUT: 2147.00

L=55'; S=0.009

GUARD RAIL, TYPICAL

SEE DETAILS

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

2054.5

N 400977.7651

E 933620.5127

N 400353.4262

E 932701.2772

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 19'

LENGTH: 38'
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SCALE IN FEET
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LIMIT OF DISTURBANCE (TYP)

40' WIDE CRANE ROAD

16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE (TYP)
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40' WIDE CRANE ROAD

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

CV-CCN-2.2

15" HDPE

INV IN: 2011.00

INV OUT: 1996.00

L=78'; S=0.192

CV-CCN-2.3

15" HDPE

INV IN: 1987.00

INV OUT:1984.5

L=54'; S=0.037

N 401670.7822

E 934485.3427

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

1943.4

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

16' WIDE ROAD

(PERMANENT

  ACCESS)

GUARD RAIL, TYPICAL

SEE DETAILS

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING
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40' WIDE CRANE ROAD

S

F

S

F

S

F

HB

16' WIDE ROAD

(PERMANENT ACCESS)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

TURN AROUND AND

POTENTIAL MATERIAL STOCKPILE AREA.

CONTRACTOR TO INSTALL EROSION

CONTROL MEASURES IF THIS AREA IS

UTILIZED FOR MATERIAL STOCKPILE

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

CV-CCN-2.6

15" HDPE

INV IN: 1866.50

INV OUT: 1865.50

L=60'; S=0.017

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

CV-CCN-2.5

15" HDPE

INV IN: 1896.00

INV OUT: 1895.00

L=54'; S=0.019

N 402323.2266

E 935379.6432

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.
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 'NON PARTICIPATING LANDOWNER'
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(PERMANENT ACCESS)

LIMIT OF DISTURBANCE (TYP)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

CV-GCA-2.0

15" HDPE

INV IN: 2192.50

INV OUT: 2187.00

L: 60';  S: 0.091

CV-GCA-1.0

15" HDPE

INV IN: 2231.50

INV OUT: 2225.00

L: 64';  S: 0.101

CV-GCA-3.0

18" HDPE

INV IN: 2145.50

INV OUT: 2135.50

L: 74';  S: 0.136

1

0

5

'

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

CV-GCA-1.1

18" HDPE

INV IN: 2206.50

INV OUT: 2206.00

L=56'; S=0.009

CV-GCA-2.1

15" HDPE

INV IN: 2165.50

INV OUT: 2140.00

L=104'; S=0.245

GUARD RAIL, TYPICAL

SEE DETAILS

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 5'

DOWN STREAM WIDTH: 25'

LENGTH: 21'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 5'

DOWN STREAM WIDTH: 16'

LENGTH: 30'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 23'
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G

IF FENCE EXISTS, DEAD END FENCE

WITH POSTS AT LIMIT OF DISTURBANCE.

(TYPICAL AT EACH SIDE)
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IMPACT

PERM.

TEMP.

TW126

278 SF

0 SF

IMPACT

PERM.

TEMP.

TW112

296 SF

51 SF

IMPACT

PERM.

TEMP.

TW114

852 SF

207 SF

IMPACT

PERM.

TEMP.

TW130

269 SF

0 SF

IMPACT

PERM.

TEMP.

TS378e

55 SF / 55 LF

10 SF / 10 LF
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65 SF / 64 LF

0 SF / 0 LF
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TEMP.
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5 SF / 5 LF
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LIMIT OF DISTURBANCE (TYP)

22' WIDE ACCESS ROAD

40' WIDE CRANE ROAD

16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE, TYP.

POTENTIAL MATERIAL

STOCKPILE AREA

CONTRACTOR TO INSTALL

EROSION CONTROL MEASURES

IF THIS AREA IS UTILIZED FOR

MATERIAL STOCKPILE

N 396513.8675

E 935232.1485

CV-GCA-5.0

15" HDPE

INV IN: 2149.75

INV OUT: 2147.00

L: 63';  S: 0.044

CV-GCA-6.0

18" HDPE

INV IN: 2127.00

INV OUT: 2125.00

L: 90';  S: 0.022

CV-CEC-2.0

15" HDPE

INV IN: 2093.00

INV OUT: 2089.00

L: 53';  S: 0.076

CV-CEC-3.0

15" HDPE

INV IN: 1963.84

INV OUT: 1961.75

L: 39';  S: 0.053

CV-GCA-4.0

18" HDPE

INV IN: 2136.50

INV OUT: 2123.00

L: 125';  S: 0.108

CV-CEC-1.0

15" HDPE

INV IN: 2101.50

INV OUT: 2084.34

L: 66';  S: 0.261

16' WIDE ROAD

(PERMANENT ACCESS)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL (100'

RADIUS IN WETLAND AREAS) STUMPS TO

REMAIN, NO GRUBBING

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

CV-CEC-0.1

15" HDPE

INV IN: 2112.75

INV OUT: 2098.00

L=58'; S=0.254

CV-GCA-5.1

15" HDPE

INV IN: 2150.00

INV OUT: 2149.50

L=56'; S=0.009

CV-GCA-5.2

15" HDPE

INV IN: 2131.50

INV OUT: 2130.00

L=58'; S=0.026

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 5'

DOWN STREAM WIDTH: 27'

LENGTH: 22'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 17'

LENGTH: 13'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 23'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 5'

DOWN STREAM WIDTH: 25'

LENGTH: 21'

WHERE SEDIMENT FENCE RUNS DOWN HILL,

INSTALL SEDIMENT POCKETS. TYPICAL

SEE DETAILS
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IMPACT
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TW124
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TEMP.

TS123e
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IMPACT
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40' WIDE CRANE ROAD

16' WIDE ROAD

(PERMANENT ACCESS)

LIMIT OF DISTURBANCE (TYP)

 'NON PARTICIPATING LANDOWNER'

USE ROCK BORROW FOR ALL

SIDESLOPES EQUAL TO 1.5:1

(SEE DETAIL SHEET D 1.1)

CV-G2CA-1.0

15" HDPE

INV IN: 2101.00

INV OUT: 2099.00

L: 60';  S: 0.033

CV-G2CA-2.0

15" HDPE

INV IN: 2095.73

INV OUT: 2094.75

L: 91';  S: 0.011

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL (100'

RADIUS IN WETLAND AREAS) STUMPS TO

REMAIN, NO GRUBBING

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

CV-G2CA-0.1

15" HDPE

INV IN: 2104.5

INV OUT: 2103.00

L=56'; S=0.027

STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 15'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 23'

N 395731.3227

E 935125.4821

WHERE SEDIMENT FENCE RUNS DOWN HILL,

INSTALL SEDIMENT POCKETS. TYPICAL

SEE DETAILS
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IMPACT
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LIMIT OF DISTURBANCE, TYP.

CV-CEC-8.0

15" HDPE

INV IN: 1801.50

INV OUT: 1801.00

L: 42';  S: 0.012

CV-CEC-6.0

15" HDPE

INV IN: 1849.00

INV OUT: 1839.00

L: 58';  S: 0.172

CV-CEC-7.0

15" HDPE

INV IN: 1849.00

INV OUT: 1839.00

L: 58';  S: 0.174

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 13'

LENGTH: 10'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 21'

SEE DETAIL SHEET D 1.2

1822.5
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IMPACT

PERM.

TEMP.

FW277A

74 SF

91 SF

IMPACT

PERM.

TEMP.

FW276

645 SF

161 SF

IMPACT

PERM.

TEMP.

FS266i

173 SF / 58 LF

40 SF / 14 LF

IMPACT

PERM.

TEMP.
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141 SF / 71 LF

21 SF / 11 LF

IMPACT

PERM.

TEMP.
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15 SF / 5 LF
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LIMIT OF DISTURBANCE (TYP)

USE ROCK BORROW FOR ALL

SIDESLOPES EQUAL TO 1.5:1

(SEE DETAIL SHEET D 1.1)

CV-CEC-9.0

15" HDPE

INV IN: 1811.00

INV OUT: 1805.00

L: 46';  S: 0.132

CV-CEC-10.0

15" HDPE

INV IN: 1829.75

INV OUT: 1825.00

L: 48';  S: 0.098

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)
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PROVIDE 10 FOOT WIDE

ROCK SANDWICH

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 14'

LENGTH: 10'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 18'

LENGTH: 15'
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IMPACT

PERM.

TEMP.

FS294e

19 SF / 19 LF

5 SF / 5 LF

IMPACT

PERM.

TEMP.

FS293i

174 SF / 87 LF

11 SF / 6 LF
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(PERMANENT ACCESS)

LIMIT OF DISTURBANCE, TYP.

CV-CEC-12.0

15" HDPE

INV IN: 1891.23

INV OUT: 1885.00

L: 63';  S: 0.099

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 16'

LENGTH: 20'
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(SEE PROFILE SHEET: P 7.2 & P 7.3)
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IMPACT

PERM.

TEMP.

FW299

1,409 SF

45 SF

IMPACT

PERM.

TEMP.

FS28e-2

596 SF / 199 LF

51 SF / 18 LF

IMPACT

PERM.

TEMP.

FS42e

127 SF / 64 LF

13 SF / 7 LF

IMPACT
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TEMP.
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20 SF / 10 LF
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TEMP.
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USE ROCK BORROW FOR ALL

SIDESLOPES EQUAL TO 1.5:1

(SEE DETAIL SHEET D 1.1)

POTENTIAL MATERIAL

STOCKPILE AREA

CONTRACTOR TO INSTALL

EROSION CONTROL MEASURES

IF THIS AREA IS UTILIZED FOR

MATERIAL STOCKPILE

N 396485.0508

E 941183.1308

CV-CEC-15.0

15" HDPE

INV IN: 1981.50

INV OUT: 1965.50

L: 90';  S: 0.177

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPE GREATER THAN 5%,

TYPICAL

CV-CEC-16.0

15" HDPE

INV IN: 2005.00

INV OUT: 1993.00

L: 93';  S: 0.129

CV-ECAS-6.0

15" HDPE

INV IN: 2025.00

INV OUT: 2016.50

L: 157';  S: 0.054

CV-ECAS-5.0

15" HDPE

INV IN: 2055.50

INV OUT: 2054.96

L: 70';  S: 0.008

LIMIT OF DISTURBANCE (TYP)

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

GUARD RAIL, TYPICAL

SEE DETAILS

GUARD RAIL, TYPICAL

SEE DETAILS

2155.5

TS-ECA-3.0

TREATMENT SWALE

5.0' W x 1.5' D

INV IN: 2154.50

INV OUT: 2054.00

L=100'; S=0.005

2156.0

GUARD RAIL, TYPICAL

SEE DETAILS

STONE OUTLET PROTECTION

EROSION STONE

WIDTH AT OUTLET: 4'

DOWN STREAM WIDTH: 15'

LENGTH: 11'

STONE OUTLET PROTECTION

EROSION STONE

WIDTH: CHANNEL BOTTOM

LENGTH: 24'

WHERE SEDIMENT FENCE RUNS DOWN HILL,

INSTALL SEDIMENT POCKETS. TYPICAL

SEE DETAILS

LAYDOWN AREA

(PERMANENT)

(PERMANENT)

AREA

LAYDOWN

LAYDOWN AREA

(PERMANENT)
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(SEE PROFILE SHEETS: P 7.3. P 8.1 & P 8.2)

MATCH LINE - SHEET C 8.2
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(PERMANENT ACCESS)

POSSIBLE MATERIAL

STORAGE AREA

CONTRACTOR TO INSTALL

EROSION CONTROL MEASURES

IF THIS AREA IS UTILIZED FOR

MATERIAL STOCKPILE

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPES GREATER THAN 5%,

TYPICAL

TS-ECA-1.0

TREATMENT SWALE

5.0' W x 1.5' D

INV IN: 2158.25

INV OUT: 2157.75

L=100'; S=0.005

2158.50

2159.75

GUARD RAIL, TYPICAL

SEE DETAILS

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP

RAP MAY BE REQUIRED IN LIEU OF BLANKET AS

DEEMED NECESSARY BASED ON FIELD CONDITIONS.

ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, TYPICAL

(SEE DETAIL)

PROVIDE AND MAINTAIN

SEDIMENT TRAPS, TYP.

(SEE DETAIL)

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

N 394924.5543

E 940051.8534

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL (100'

RADIUS IN WETLAND AREAS) STUMPS TO

REMAIN, NO GRUBBING
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16' WIDE ROAD

(PERMANENT ACCESS)

TO BE REMOVED

CLEAR ALL TREES OUTSIDE THE LIMIT OF

DISTURBANCE AND WITHIN A 150' RADIUS

OF THE CENTER OF TURBINE PEDESTAL

(100' RADIUS IN WETLAND AREAS)

STUMPS TO REMAIN, NO GRUBBING

CV-ECAS-4.0

15" HDPE

INV IN: 2109.50

INV OUT: 2107.00

L: 68';  S: 0.037

2116.50

TS-ECA-2.0

TREATMENT SWALE

5.0' W x 1.5' D

INV IN: 2115.50

INV OUT: 2115.00

L=100'; S=0.005

2117.00

PROVIDE STONE FILL IN ALL DITCHES

WITH SLOPES GREATER THAN 5%,

TYPICAL

PROVIDE AND MAINTAIN STONE

CHECK DAMS, TYPICAL.  (SEE

DETAIL)

EROSION CONTROL BLANKET SHALL BE USED ON ALL

SUSTAINED FILL SLOPES LONGER THAN 20 FEET AND

ANY OTHER AREA WHERE EROSION IS VISIBLE. RIP
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SITE ACCESS ROAD  (WMAC1.2)

STA: 0+00 to STA: 21+00
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CENTRAL CRANE SOUTH    (CCS)

STA: 0+00 to STA: 30+00

PVI STA: 0+60.69

PVI ELEV: 1464.34
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CENTRAL CRANE SOUTH   (CCS)

STA: 30+00 to STA: 60+00

PVI STA: 45+52.82

PVI ELEV: 1893.16

A.D.: 14.00%

K: 16.50

231.00' VC
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LOW PT ELEV: 1892.01

LOW PT STA: 44+37.32

PVI STA: 58+67.96

PVI ELEV: 2053.76

A.D.: 12.00%

K: 16.50
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LOW PT STA: 57+68.96

PVI STA: 42+26.57

PVI ELEV: 1889.90
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K: 16.50
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HIGH PT STA: 43+42.07

HIGH PT ELEV: 1891.06

PVI STA: 56+05.99

PVI ELEV: 2051.14

A.D.: -14.00%

K: 16.50

231.00' VC
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HIGH PT STA: 57+21.49

HIGH PT ELEV: 2052.29
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CENTRAL CRANE SOUTH  (CCS)

STA: 60+00 to STA: 90+00

PVI STA: 70+14.97

PVI ELEV: 2149.83

A.D.: 13.00%

K: 16.50

214.50' VC
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LOW PT ELEV: 2148.76

LOW PT STA: 69+07.72

PVI STA: 86+60.48

PVI ELEV: 2248.17

A.D.: 6.59%

K: 20.00
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PVI STA: 65+72.96
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HIGH PT STA: 67+52.96

HIGH PT ELEV: 2147.21

PVI STA: 77+81.84

PVI ELEV: 2257.19

A.D.: -13.00%

K: 20.00

260.00' VC
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HIGH PT STA: 79+11.84

HIGH PT ELEV: 2258.49

PVI STA: 83+90.06

PVI ELEV: 2263.27

A.D.: -6.59%

K: 20.00
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HIGH PT STA: 83+44.19

HIGH PT ELEV: 2262.71
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CENTRAL CRANE SOUTH & CENTRAL CRANE (CCS)

STA: 90+00 to STA: 111+00

PVI STA: 102+01.21

PVI ELEV: 2177.87

A.D.: 9.98%

K: 20.00

199.62' VC
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PVI STA: 112+69.29

PVI ELEV: 2105.26

A.D.: 10.67%

K: 16.50

176.01' VC

P
V
C
:
 
1
1
1
+

8
1

E
L
E
V
:
 
2
1
1
6
.
4
1

P
V
T
:
 
1
1
3
+

5
7

E
L
E
V
:
 
2
1
0
3
.
5
0

LOW PT ELEV: 2103.50

LOW PT STA: 113+57.29

P
V
I
 
S
T
A
:
 
1
1
1
+

0
0
.
0
0

P
V
I
 
E
L
E
V
:
 
2
1
2
6
.
7
1

-
2
.
0
0
%

-

1

2

.

6

7

%

2
1
1
9
.
1

2
1
2
0
.
3
7

2
1
1
1
.
4

2
1
1
4
.
1
5

2
1
0
8
.
2

2
1
0
9
.
1
4

2
1
0
8
.
4

2
1
0
5
.
6
4

2
1
0
4
.
3

2
1
0
3
.
6
6

2
1
0
0
.
5

2
1
0
2
.
6
5

G
 
A

C
C

E
S

S

T
U

R
B

I
N

E
 
C

-
2

7
0
 
P
E
R
C
E
N

T
 
D

E
S
I
G

N

A
L
E
X
A
N

D
R
I
A
 
A
N

D
 
D

A
N

B
U

R
Y
,
 
N

H

W
I
L
D

 
M

E
A

D
O

W
S

 
W

I
N

D
 
P

R
O

J
E

C
T

D
A
T
E
:

E
N

G
I
N

'
D

 
B
Y
:

C
H

E
C
K
'
D

 
B
Y
:

P
R
O

J
E
C
T
 
#

:

D
R
A
W

N
 
B
Y
:

A
R
C
H

I
V
E
 
#

:

D
W

G
E
N

G
R
E
V
I
S
I
O

N
 
D

E
S
C
R
I
P
T
I
O

N
D

A
T
E

N
O

.

S
H

E
E
T
 
N

U
M

B
E
R
:

S
H

E
E
T
 
T
I
T
L
E
:

P
h
o
n
e
 
6
0
3
.
4
4
4
.
4
1
1
1
 
-
 
F
a
x
 
6
0
3
.
4
4
4
.
1
3
4
3

L
i
t
t
l
e
t
o
n
,
 
N

H
 
0
3
5
6
1

3
4
 
S
c
h
o
o
l
 
S
t
r
e
e
t

All rights reserved

C

2013

C
E
N

T
R
A
L
 
C
R
A
N

E
 
S
O

U
T
H

C
E
N

T
R
A
L
 
C
R
A
N

E

P
 
5
.
2

N
O

V
E
M

B
E
R
 
2
0
1
3

1
2
2
0
0

J
C
D

J
C
D

A
J
C

H
-
5
1
0
7

0

SCALE IN FEET

HH H H

0 VV V V

40020050 100

804010 20

(SEE PLAN SHEETS: C 5.3, C 5.4, C 5.5  & C 5.6)  

M
A
T
C
H

 
L
I
N

E
 
-
 
T
H

I
S
 
S
H

E
E
T

M
A
T
C
H

 
L
I
N

E
 
-
 
S
H

E
E
T
 
P
 
5
.
1

M
A
T
C
H

 
L
I
N

E
 
-
 
T
H

I
S
 
S
H

E
E
T

P:
\1

31
85

 I
RF

12
\D

W
GS

\7
0 

Pe
rc

en
t\

cu
tp

C-
70

.d
wg

, C
CS

 P
5-

2,
 1

1/
21

/2
01

3 
7:

01
:5

0 
A

M
, K

RP
hi

lb
ri

ck



CENTRAL CRANE NORTH   (CCN)

STA: 0+00 to STA: 24+00
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PVI STA: 5+24.13

PVI ELEV: 2088.11

A.D.: 11.00%

K: 20.00

220.00' VC
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PVI ELEV: 2056.48
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PVI STA: 10+47.81

PVI ELEV: 2105.24

A.D.: -12.00%

K: 16.50
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K: 16.50
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CENTRAL CRANE NORTH  (CCN)

STA: 24+00 to STA: 48+00
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PVI STA: 31+17.49

PVI ELEV: 1946.16

A.D.: 10.50%

K: 16.50

173.25' VC
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G CRANE  (GCA)

STA: 0+00 to STA: 30+00

PVI STA: 2+88.89

PVI ELEV: 2236.04

A.D.: 8.18%

K: 16.50

134.89' VC
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ELEV: 2242.98
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ELEV: 2234.61
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G-2 CRANE (G2CA)

STA: 0+00 to STA: 15+00
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PVI STA: 9+27.96

PVI ELEV: 2119.22

A.D.: 5.45%

K: 16.50
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LOW PT ELEV: 2116.28
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PVI STA: 11+93.55

PVI ELEV: 2101.83
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LOW PT ELEV: 2101.37

LOW PT STA: 12+39.37

PVI STA: 1+18.76

PVI ELEV: 2156.20

A.D.: 5.47%

K: 20.00
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LOW PT STA: 0+64.03

PVI STA: 4+12.09

PVI ELEV: 2181.13

A.D.: -20.50%
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HIGH PT ELEV: 2172.71

PVI STA: 14+00.07

PVI ELEV: 2099.77
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CENTRAL EAST CONNECTOR   (CEC)

STA: 0+00 to STA: 31+00

PVI STA: 14+64.43

PVI ELEV: 1970.58

A.D.: 9.26%

K: 16.50

152.78' VC
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LOW PT ELEV: 1966.20

LOW PT STA: 15+40.82

PVI STA: 22+20.92

PVI ELEV: 1873.59

A.D.: 12.08%

K: 20.00

241.53' VC
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LOW PT ELEV: 1870.06

LOW PT STA: 23+41.69

PVI STA: 3+70.72

PVI ELEV: 2099.56

A.D.: 12.49%

K: 16.50

206.13' VC
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LOW PT ELEV: 2096.97

LOW PT STA: 4+73.79

PVI STA: 26+87.51

PVI ELEV: 1853.03

A.D.: 5.77%
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LOW PT ELEV: 1852.34

LOW PT STA: 27+56.81

PVI STA: 16+42.44

PVI ELEV: 1960.37

A.D.: -9.26%

K: 20.00
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HIGH PT STA: 15+49.85

HIGH PT ELEV: 1965.68

PVI STA: 29+70.55

PVI ELEV: 1850.20

A.D.: -9.38%

K: 20.00

187.55' VC
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HIGH PT STA: 28+76.78

HIGH PT ELEV: 1851.14

PVI STA: 1+11.88

PVI ELEV: 2138.38

A.D.: -12.23%

K: 16.50
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PVC: 0+11

ELEV: 2141.18

PVT: 2+13

ELEV: 2123.25

HIGH PT STA: 0+10.98

HIGH PT ELEV: 2141.18

PVI STA: 6+51.56

PVI ELEV: 2092.51

A.D.: -12.49%

K: 16.50

206.13' VC
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HIGH PT STA: 5+48.50

HIGH PT ELEV: 2095.10

PVI STA: 25+07.74

PVI ELEV: 1865.21

A.D.: -3.85%

K: 34.15

131.42' VC
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HIGH PT STA: 24+42.04

HIGH PT ELEV: 1867.13

PVI STA: 0+00.00

PVI ELEV: 2141.48
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CENTRAL EAST CONNECTOR  (CEC)

STA: 31+00 to STA: 60+00

PVI STA: 34+12.49

PVI ELEV: 1804.34

A.D.: 12.88%

K: 20.00

257.55' VC
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LOW PT ELEV: 1806.94

LOW PT STA: 34+91.26

PVI STA: 36+63.62

PVI ELEV: 1810.62

A.D.: 6.67%

K: 16.50
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LOW PT ELEV: 1809.25

LOW PT STA: 36+08.62

PVI STA: 44+30.84

PVI ELEV: 1838.51

A.D.: 3.12%

K: 50.00

156.09' VC
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LOW PT ELEV: 1903.49
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PVI ELEV: 1854.86
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88.66' VC

P
V
C
:
 
4
7
+

6
1

E
L
E
V
:
 
1
8
5
2
.
9
3

P
V
T
:
 
4
8
+

4
9

E
L
E
V
:
 
1
8
5
7
.
5
9

LOW PT ELEV: 1852.93

LOW PT STA: 47+60.69

PVI STA: 38+94.75

PVI ELEV: 1831.80

A.D.: -7.92%

K: 20.00

158.31' VC

P
V
C
:
 
3
8
+

1
6

E
L
E
V
:
 
1
8
2
4
.
5
5

P
V
T
:
 
3
9
+

7
4

E
L
E
V
:
 
1
8
3
2
.
7
9

HIGH PT STA: 39+73.90

HIGH PT ELEV: 1832.79

PVI STA: 54+74.23

PVI ELEV: 1895.99

A.D.: -3.38%
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HIGH PT STA: 55+41.90

HIGH PT ELEV: 1897.86
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CENTRAL EAST CONNECTOR (CEC)

STA: 60+00 to STA: 85+09
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PVI STA: 67+46.10

PVI ELEV: 1955.27

A.D.: 9.97%

K: 16.50

164.47' VC

P
V
C
:
 
6
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:
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LOW PT ELEV: 1953.85

LOW PT STA: 66+63.87

PVI STA: 71+56.32

PVI ELEV: 1981.19

A.D.: 11.53%

K: 20.00

230.57' VC
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1

LOW PT ELEV: 1979.46

LOW PT STA: 70+41.03

PVI STA: 81+00.20

PVI ELEV: 1980.66

A.D.: 19.75%

K: 16.50

325.81' VC
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LOW PT ELEV: 1988.50

LOW PT STA: 80+74.28

PVI STA: 62+07.74

PVI ELEV: 1946.02

A.D.: -8.79%

K: 20.00

175.83' VC
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HIGH PT STA: 62+95.65

HIGH PT ELEV: 1947.53

PVI STA: 69+40.24

PVI ELEV: 1977.95

A.D.: -10.18%

K: 16.50

168.05' VC
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HIGH PT STA: 70+24.26

HIGH PT ELEV: 1979.21

PVI STA: 83+45.61

PVI ELEV: 2008.74

A.D.: -9.44%

K: 16.50

155.82' VC

PVC: 82+68

ELEV: 1999.83

PVT: 84+24

ELEV: 2010.30

HIGH PT STA: 84+23.52

HIGH PT ELEV: 2010.30

PVI STA: 75+21.19

PVI ELEV: 2028.73

A.D.: -21.33%

K: 20.00

426.62' VC
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HIGH PT STA: 75+68.45

HIGH PT ELEV: 2017.91
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EAST CRANE SOUTH   (ECA)

STA: 0+00 to STA: 29+00

PVI STA: 6+28.88

PVI ELEV: 1997.22

A.D.: 12.87%

K: 16.50

212.40' VC

P
V
C
:
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LOW PT ELEV: 1996.16

LOW PT STA: 5+22.68

PVI STA: 10+41.03

PVI ELEV: 2042.11

A.D.: 8.00%

K: 16.50

131.93' VC
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.
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9

P
V
T
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:
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LOW PT ELEV: 2037.49

LOW PT STA: 9+75.07

PVI STA: 8+62.18

PVI ELEV: 2029.59

A.D.: -6.87%

K: 16.50

113.33' VC

P
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P
V
T
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HIGH PT STA: 9+18.85

HIGH PT ELEV: 2033.56

PVI STA: 15+16.13

PVI ELEV: 2113.38

A.D.: -1.50%

K: 30.00

45.08' VC

P
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HIGH PT STA: 15+38.66
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EAST CRANE SOUTH  (ECA)

STA: 29+00 to STA: 60+00

PVI STA: 30+09.74

PVI ELEV: 2140.16

A.D.: 6.31%

K: 30.00

189.17' VC
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LOW PT ELEV: 2139.21

LOW PT STA: 31+04.32

PVI STA: 36+93.42

PVI ELEV: 2109.34

A.D.: 14.98%

K: 16.50

247.10' VC
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LOW PT ELEV: 2113.95

LOW PT STA: 37+00.05

PVI STA: 44+01.22

PVI ELEV: 2113.84

A.D.: 10.63%

K: 16.50

175.33' VC
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LOW PT ELEV: 2112.96

LOW PT STA: 44+88.89

PVI STA: 58+33.80

PVI ELEV: 2013.45

A.D.: 13.06%

K: 16.50

215.48' VC
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LOW PT ELEV: 2012.37

LOW PT STA: 59+41.54

PVI STA: 50+23.20

PVI ELEV: 2062.08

A.D.: 14.00%

K: 16.50

230.93' VC

PVC: 49+08

ELEV: 2079.40

PVT: 51+39

ELEV: 2060.92

LOW PT ELEV: 2060.92

LOW PT STA: 51+38.66

PVI STA: 53+30.08

PVI ELEV: 2052.73

A.D.: 5.26%

K: 16.50

86.87' VC
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LOW PT ELEV: 2052.30

LOW PT STA: 53+73.52

PVI STA: 33+45.34

PVI ELEV: 2136.80

A.D.: -6.89%
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172.24' VC
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HIGH PT STA: 32+59.22

HIGH PT ELEV: 2137.66

PVI STA: 41+57.22

PVI ELEV: 2142.21

A.D.: -18.71%

K: 16.50

308.75' VC

PVC: 40+03

ELEV: 2131.27

PVT: 43+12

ELEV: 2124.26

HIGH PT STA: 41+19.77

HIGH PT ELEV: 2135.41

PVI STA: 46+97.89

PVI ELEV: 2110.87

A.D.: -14.00%

K: 16.50

231.00' VC
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HIGH PT STA: 45+82.39

HIGH PT ELEV: 2112.03

PVI STA: 55+71.57

PVI ELEV: 2050.32

A.D.: -13.06%

K: 16.50

215.48' VC
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HIGH PT STA: 54+63.83

HIGH PT ELEV: 2051.40

PVI STA: 52+11.09

PVI ELEV: 2060.19

A.D.: -5.26%

K: 16.50

86.80' VC

PVC: 51+68

ELEV: 2060.62

PVT: 52+54

ELEV: 2057.47

HIGH PT STA: 51+67.69

HIGH PT ELEV: 2060.62
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EAST CRANE NORTH  (ECA)

STA: 60+00 to STA: 90+00
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EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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EROSION CONTROLS ARE NOT SHOWN SPECIFICALLY ON THIS

PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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PLAN HOWEVER SUCH MEASURES WILL BE DETAILED ON THE

PROJECT'S STORMWATER POLLUTION PREVENTION PLAN (SWPPP).

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ADEQUATELY

ADDRESSING ANY EROSION WITHIN THE CORRIDOR AND INSTALL

ANY AND ALL SUCH EROSION CONTROLS NECESSARY TO PROTECT

WETLANDS, STREAMS, SURFACE WATERS AND ADJACENT

PROPERTIES FROM SEDIMENT AND TURBIDITY, IRRESPECTIVE OF

WHETHER SUCH CONTROLS ARE SHOWN ON A PLAN OR NOT

THERE SHALL BE NO REMOVAL OF STUMPS OR GRADING

ALLOWED WITHIN POWERLINE CORRIDOR OTHER THAN

THAT ASSOCIATED WITH THE FOOTPRINT OF POLES AND

GUYLINE ANCHORS, AND ALL WETLANDS AND STREAMS

WILL BE CROSSED ENTIRELY ON TIMBER MATS
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16' WIDE ROAD

(PERMANENT ACCESS)

40' WIDE CRANE ROAD
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 TYPICAL ROAD CROSS SECTION 

NOT TO SCALE

2'-0"

C

L

2

1

1

2

2 (TYPICAL)

1

4'-0"

40'-0" CRANE ROAD - DURING CONSTRUCTION

2% 2%

COMMON ROAD

BORROW OR

EXISTING GRADE

6" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

12" BASE GRAVEL

(NHDOT ITEM 304.2)

16'-0" POST CONSTRUCTION ROADWAY

22'-0" ACCESS ROAD - DURING CONSTRUCTION

POST CONSTRUCTION

REMOVE TOP 6" AND

REPLACE WITH 6" LOAM,

THEN SEED AND MULCH

 CRANE PAD TYPICAL SECTION - ADJACENT TO ROADWAY

NOT TO SCALE

C

L

2 (TYPICAL)

1

40'-0" CRANE ROAD - DURING CONSTRUCTION

2% 2%

COMMON ROAD

BORROW OR

EXISTING GRADE

6" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

12" BASE GRAVEL

(NHDOT ITEM 304.2)

16'-0" POST CONSTRUCTION ROADWAY

22'-0" ACCESS ROAD - DURING CONSTRUCTION

POST CONSTRUCTION

REMOVE TOP 6" AND

REPLACE WITH 6" LOAM,

THEN SEED AND MULCH

1%
 (M

AX)

60'-0" WIDE X 90' LONG (TYP.) CRANE PLATFORM

6" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

12" BASE GRAVEL

(NHDOT ITEM 304.2)

VARIES - SEE SITE PLANS

COMMON ROAD BORROW

COMPONENT / BLADE SORAGE

VARIES - SEE SITE PLANS

COMPONENT / BLADE SORAGE

FILL SLOPE OR CUT

SLOPE

STONE LINED DITCH

(SEE DETAIL)

 CRANE PAD TYPICAL SECTION - END OF ROADWAY

NOT TO SCALE

1%
 (M

AX)

60'-0" WIDE X 90' LONG (TYP.) CRANE PLATFORM

6" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

12" BASE GRAVEL

(NHDOT ITEM 304.2)

VARIES - SEE SITE PLANS

COMPONENT / BLADE SORAGE

VARIES - SEE SITE PLANS

COMPONENT / BLADE SORAGE

FILL SLOPE OR CUT

SLOPE

16'-0" POST CONSTRUCTION

TURBINE ACCESS

16'-0" POST CONSTRUCTION

TURBINE ACCESS

POST CONSTRUCTION

REMOVE TOP 4" AND

REPLACE WITH 4" LOAM

AND SEED

ROCK CUT DETAIL

NOT TO SCALE

2'-0"4'-0"

40'-0" CRANE ROAD - DURING CONSTRUCTION

VARIES %

16'-0" POST CONSTRUCTION ROADWAY

22'-0" ACCESS ROAD - DURING CONSTRUCTION

ROCK CUT SLOPE

CATCHMENT FALL ZONE

1

1

1

3

10'-15'

>15'

NOTE:

SITE SPECIFIC EVALUATION MUST BE PERFORMED

BY CONTRACTOR'S ENGINEER AN APPROVED BY

OWNER CONSIDERING THE BEDROCK CONDITIONS

AND ORIENTATION OF STRIKE AND DIP IN

RELATION TO SLOPE ORIENTATION

EXISTING GROUND

1

2

S

O

I

L

1

1.5

R

O

C

K

 

B

O

R

R

O

W

 

S

L

O

P

E

BENCH EXISTING GROUND

SURFACE IF STEEPER THAN 4:1

FILL SLOPE DETAIL

NOT TO SCALE

ROCK CUT SLOPE

DETAILS (THIS SHEET)

1/3 OR 1/1 SEE PLANS

FOR LOCATIONS

COMMON ROAD BORROW - HANDLE MATERIAL IN

ACCORDANCE WITH TERRACON REPORT ENTITLED

"PRELIMINARY GEOTECHNICAL ENGINEERING REPORT,

WILD MEADOWS WIND", DATED SEPTEMBER 9, 2012,

LATEST REVISION.

COMMON ROAD BORROW - HANDLE MATERIAL IN

ACCORDANCE WITH TERRACON REPORT ENTITLED

"PRELIMINARY GEOTECHNICAL ENGINEERING REPORT,

WILD MEADOWS WIND", DATED SEPTEMBER 9, 2012,

LATEST REVISION.

COMMON ROAD BORROW - HANDLE MATERIAL IN

ACCORDANCE WITH TERRACON REPORT ENTITLED

"PRELIMINARY GEOTECHNICAL ENGINEERING REPORT,

WILD MEADOWS WIND", DATED SEPTEMBER 9, 2012,

LATEST REVISION.

VARIES %

4" LOAM AND SEED

*

* UNLESS OTHERWISE

NOTED ON PLANS
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2

1

ROCK CUT SLOPE

DETAILS (THIS SHEET)

1/3 OR 1/1 SEE PLANS

FOR LOCATIONS
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1

ROCK CUT SLOPE

DETAILS (THIS SHEET)

1/3 OR 1/1 SEE PLANS

FOR LOCATIONS

R
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S
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S

L
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E

COMMON ROAD BORROW - HANDLE MATERIAL IN ACCORDANCE

WITH TERRACON REPORT ENTITLED "PRELIMINARY

GEOTECHNICAL ENGINEERING REPORT, WILD MEADOWS

WIND", DATED SEPTEMBER 9, 2012, LATEST REVISION.

FILL SLOPE OR CUT

SLOPE

2

1

R

O

C
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S

L

O

P

E

S

O

I

L

 

S

L

O

P

E

ROCK CUT SLOPE

DETAILS (THIS SHEET)

1/3 OR 1/1 SEE PLANS

FOR LOCATIONS

VESTAS-112

94 METER TOWERS

STONE LINED DITCH

(SEE DETAIL)

STONE LINED DITCH

(SEE DETAIL)

STONE LINED DITCH

(SEE DETAIL)

STONE LINED DITCH

(SEE DETAIL)

POST CONSTRUCTION RECLAMATION DETAIL

NOT TO SCALE

VESTAS-112

94 METER TOWERS

BEAM GUARDRAIL WITH

WOOD POST SEE DETAIL

NHDOT ITEM 606

1. RECLAIM ALL TEMPORARY CONSTRUCTION SURFACES

ADJACENT TO 16' WIDE PERMANENT ACCESS ROADS, TURBINE

CRANE PAD, AND CRANE PAD ACCESS AREAS.

2. SPREAD 6" OF HUMUS, SEED AND MULCH ON ALL RECLAMATION

SURFACES

RECLAMATION

AREA (TYPICAL)

COMMON ROAD BORROW

COMMON ROAD BORROW

COMMON ROAD BORROW

EROSION CONTROL MAT AND LOAM & SEED SOIL SLOPES

WHEN SLOPE LENGTH EXCEEDS 20' (NOT 20' VERTICAL)

INSTALL NORTH AMERICAN GREEN S150BN NETTING, OR

EQUAL, OVER HUMUS PRIOR TO SEEDING. KEY IN AT TOP

AND BOTTOM OF SLOPE. (NOTE: FABRIC TO BE INSTALLED

AS PER MANUFACTURER'S RECOMMENDATIONS)
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 STABILIZED CONSTRUCTION ENTRANCE  

 PLAN 

 PROFILE 

CLASS C STONE FILL - NEW
HAMPSHIRE DEPARTMENT OF
TRANSPORTATION STANDARD
SPECIFICATIONS ITEM 585.3

PROPOSED ROADWAY

EXISTING GROUND

FILTER CLOTH

EXISTING PAVEMENT/GRAVEL

10'

10'

10'

8" MIN.

50' MIN.

50' MIN.

7
0
 
P
E
R
C
E
N

T
 
D

E
S
I
G

N

A
L
E
X
A
N

D
R
I
A
 
A
N

D
 
D

A
N

B
U

R
Y
,
 
N

H

W
I
L
D

 
M

E
A

D
O

W
S

 
W

I
N

D
 
P

R
O

J
E

C
T

D
A
T
E
:

E
N

G
I
N

'
D

 
B
Y
:

C
H

E
C
K
'
D

 
B
Y
:

P
R
O

J
E
C
T
 
#

:

D
R
A
W

N
 
B
Y
:

A
R
C
H

I
V
E
 
#

:

D
W

G
E
N

G
R
E
V
I
S
I
O

N
 
D

E
S
C
R
I
P
T
I
O

N
D

A
T
E

N
O

.

S
H

E
E
T
 
N

U
M

B
E
R
:

S
H

E
E
T
 
T
I
T
L
E
:

P
h
o
n
e
 
6
0
3
.
4
4
4
.
4
1
1
1
 
-
 
F
a
x
 
6
0
3
.
4
4
4
.
1
3
4
3

L
i
t
t
l
e
t
o
n
,
 
N

H
 
0
3
5
6
1

3
4
 
S
c
h
o
o
l
 
S
t
r
e
e
t

All rights reserved

C

2013

S
I
T
E
 
D

E
T
A
I
L
S

D
 
1
.
2

N
O

V
E
M

B
E
R
 
2
0
1
3

1
3
1
8
5

A
J
C

J
C
D

S
M

L

H
-
5
1
0
7

DIMENSIONDIMENSIONDIMENSIONDIMENSION

2'-2"

3'-3"

6'-0"

2'-4"

1'-11"

0'-6"

5'-6"

5'-2"

2'-11"

2'-2"

5'-0"

2'-4"

1'-11"

0'-6"

4'-6"

4'-2"

2'-11"

2'-2"

4'-6"

2'-4"

1'-11"

0'-6"

4'-0"

3'-8"

2'-11"

2'-2"

4'-3"

2'-4"

1'-11"

0'-6"

3'-9"

3'-5"

2'-11"

2

:

1

C

L

MARK

B

C 2'-2"

DIMENSION

4'-0"

F

E

G

I

H

2'-4"

1'-11"

0'-6"

3'-6"

3'-2"

BATTER 3:12

F

1

2

"

DIMENSION TABLE

J 2'-11"

B

G

A

45°

C

12"

SLOPE PER PLAN

C

L

4
"

J

I

H

2

:

1

1
2
"

M
I
N

.

D

1
8
"

M
I
N

.

4" WEEPHOLE IN

OUTLET HEADWALL

PLAN

SIDE ELEVATION

END ELEVATION

 STONE MASONRY HEADWALL DETAILS 

E

1

2

"

1'-0"D 1'-3" 1'-6" 2'-0" 3'-0"

1'-3"A 1'-6" 1'-9" 2'-3"

3'-0" MIN. OR D+2

(WHICHEVER IS GREATER)

UNDISTURBED SOIL

SUITABLE BACKFILL

4" COMPACTED LOAM

AND SEEDED

ITEM 641

LOAM AREA ROAD AREA

12" GRAVEL ITEM 304.2

6" CRUSHED GRAVEL ITEM 304.3

12" MIN. SAND CUSHION

ITEM 209.3

ITEM 304.4 3/4" CRUSHED STONE

BEDDING FOR FULL WIDTH OF

THE TRENCH UP TO SPRING LINE

OF PIPE 6" BELOW PIPE

ROADWAY BACKFILL

ITEM 209.1

 TYPICAL DRAINAGE TRENCH DETAIL 

NOT TO SCALE

D

22'

NOT TO SCALE

 GRASS LINED DITCH DETAIL 

UNLESS OTHERWISE

SPECIFIED

2

1

10'-0"

2'-0"

24"

(TYP.)

PROVIDE THREE FOOT WIDE STRIP OF

NORTH AMERICAN GREEN DS 150 NETTING

(OR EQUAL) OVER LOAM AND SEED IN

BOTTOM OF DITCH

10'-0" (TYP)

2'-0" (TYP)

1

2
4
"

2 (TYP.)

ROADWAY

(
T
Y
P
.
)

 STONE LINED DITCH DETAIL 

NOT TO SCALE

ITEM 593.421 GEOTEXTILE

PERMANENT EROSION CONTROL

CLASS 2 NON WOVEN

 BEAM GUARDRAIL / WOOD POSTS 

PER NHDOT SPECIFICATIONS

ITEM NO. 606

2

:

1

FACE OF

RAIL

FINISHED

GRADE

NAIL

18"

WOOD POST &

OFFSET BLOCK

2'-4" MIN

4'-6" MIN

(APPLY TO ALL DITCHES OVER 5%)

(NOT APPLICABLE IN LEDGE AREAS)

GUARDRAIL TO BE UTILIZED ON:

 SLOPES GREATER THAN 3:1 WITH SLOPE HEIGHTS OF 15 FEET OR MORE

SLOPES GREATER THAN 2:1 WITH SLOPE HEIGHTS OF 6 FEET OR MORE

NOTE:  THE CONTRACTOR HAS THE OPTION TO PLACE BOULDERS IN-LIEU OF GUARDRAIL IN

TURBINE PAD AREAS AND ON STRAIGHT SECTIONS OF ROADWAY.  LOCATIONS AND SIZES

MUST BE APPROVED BY THE OWNER AND OWNER'S ENGINEER.

ANCHOR PLATE

END SECTION

SOIL PLATE

WOOD POST

CABLE ASSEMBLY

4
'
-
6
"

2
'
-
4
"

1'-4"1'-0"

6'-3"

PER NHDOT SPECIFICATIONS

ITEM NO. 606

 TERMINAL UNIT TYPE G-2 

GRADE AT EDGE OF

FACE OF RAIL

2
'
-
4
"

REDI-ROCK INTERNATIONAL

RETAINING WALL SYSTEM BLOCKS

OR APPROVED EQUAL

REDI-ROCK INTERNATIONAL

RETAINING WALL SYSTEM BLOCKS

OR APPROVED EQUAL

EXISTING

GROUND

SURFACE

PRECAST CONCRETE BOX

CULVERT SECTION

12" X 12" CURB WALL

IF REQUIRED, MIRAFI GEOGRID.

DEPTH AND NUMBER OF ROWS

DETERMINED BY ENGINEERING

ANALYSIS OF SITE CONDITIONS.

WALL HEIGHTS UP TO 6'-0"

CONSTRUCTED WITHOUT GEOGRID.

12" X 12" CURB WALL

PLAN VIEW

FRONT ELEVATION

L

E

N

G

T

H

 

V

A

R

I

E

S

,

 

S

E

E

 

P

L

A

N

 

S

H

E

E

T

S

PRECAST CONCRETE BOX CULVERT

WITH REDI-ROCK WING WALLS

(TYPICAL)

NOT TO SCALE

VARIES.

 REFER TO PLANS FOR BOX

CULVERT DIMENSIONS.

DESIGN INTENT IS THAT CONCRETE CULVERT

INVERT BE 6-12" BELOW EXISTING

STREAMBED WITH STONE INFILL TO MATCH

GRADE OF EXISTING STREAMBED. THIS MAY

REQUIRE FIELD VERIFICATION/MODIFICATION

OF INVERT ELEVATIONS SHOWN ON PLANS AT

THE TIME OF CONSTRUCTION. STONE INFILL

SIZING SHOULD APPROXIMATE EXISTING

STONE SIZE IN STREAMBED

12" CUTOFF WALL

BENEATH CULVERT

DETAIL DIGITIZED FROM NEW HAMPSHIRE STORMWATER MANUAL, VOLUME 3, NHDES 2008

NOT TO SCALE

EROSION CONTROL BLANKET

INSTALLATION DETAIL

EROSION CONTROL BLANKET SHALL BE INSTALLED

PER MANUFACTURER'S SPECIFICATIONS

12"

4'

NOTES:

1. DIMENSION GIVEN IN THE DRAWINGS ARE

EXAMPLES; DEVICE SHOULD BE INSTALLED PER

MANUFACTURER'S SPECIFICATIONS.

2. SLOPE SURFACE SHALL BE FREE OF ROCKS,

CLODS, STICKS AND GRASS. MATS/BLANKETS

SHALL HAVE GOOD SOIL CONTACT.

3. APPLY PERMANENT SEEDING BEFORE PLACING

BLANKETS.

4. LAY BLANKETS LOOSELY AND STAKE OR STAPLE

TO MAINTAIN DIRECT CONTACT WITH THE SOIL.

DO NOT STRETCH.

STAPLES

ISOMETRIC VIEW

6"

12"

1 1/2"

12"

3'

6'

2

:

1

 

S

L

O

P

E

BLANKETS SHOULD BE INSTALLED

VERTICALLY DOWNSLOPE.

G
R
A
V
E
L

ELEV.: 1351.00

50-YR STORM PEAK ELEV.: 1355.10

1' MIN

FREEBOARD

EMBANKMENT CREST

ELEV: 1356.10

STONE BERM

CREST ELEV.: 1353.50

12"  SCH 40 PVC RISER WHEN VERTICAL

CREST ELEV.: 1354.18

EMERGENCY SPILLWAY

CREST ELEV: 1354.50

REQUIRED STORAGE: 18,950 CF AT ELEV.: 1354.18

OUTLET PROTECTION SEE

PLAN SHEET FOR STONE

SIZE

MIRAFI FW500 OR

APPROVED EQUAL

ELEV: 1354.5

1

3

TOP OF BERM ELEV: 1356.1

15'-0"

MIRAFI FW700 GEOTEXTILE

FABRIC, OR EQUAL

EMERGENCY SPILLWAY

BROAD CRESTED WEIR

LINED WITH NHDOT CLASS C STONE

STONE CHECK DAM

SIDE SLOPE :

1.5H:1V IF STONE LINED

2H : 1V VEGETATED

O&M AREA SEDIMENT POND

NOT TO SCALE

12" HDPE

INV IN: 1351.00

INV OUT: 1350.25

L = 40';  S = 0.019

CONNECTION TO ALLOW ROTATION OF 12" RISER.

SEE OPERATIONAL NOTE.

CONNECTION SHALL BE RESTRAINED TO PREVENT DISCONNECTION OF

RISER FROM CULVERT DURING STORM EVENTS.

OPERATIONAL NOTE

DESIGN OBJECTIVE OF OUTLET IS TO MEET EPA REQUIREMENT OF SURFACE

WITHDRAWL WHILE STILL ALLOWING FOR DRAWDOWN OF STORMWATER IN

BETWEEN STORMS. THIS IS ACCOMPLISHED BY ROTATING 12" PVC VERTICALLY

PRIOR TO STORM AND THEN BY MANUALLY ROTATING PVC DOWNWARD FROM

VERTICAL TO INCREASE AVAILABLE STORAGE FOR SUBSEQUENT STORM EVENTS.

NON-SHRINK

GROUT

STONE FILL,

EROSION STONE UNLESS

OTHERWISE NOTED ON PLANS
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 PLAN VIEW 

STONE BERM ON

DOWNSLOPE END

 SEDIMENT TRAP DETAIL (ST)

NOT TO SCALE

C ROADWAY

L

SEDIMENT TRAP

EROSION STONE BERM

EXISTING GRADE

PROPOSED ROAD GRADE

D
I
T
C
H

L
I
N

E

PROPOSED CULVERT, SIZE PER PLAN

 SECTION VIEW  

8'

4' MIN

1

6

'

 TREATMENT SWALE DETAIL 

UNLESS OTHERWISE

SPECIFIED

3

1

VARIES, SEE PLAN

NOT TO SCALE

VARIES, SEE PLAN

(MINIMUM 4'-0")

PROVIDE NORTH AMERICAN GREEN DS 150

NETTING (OR EQUAL) OVER LOAM AND

SEED IN BOTTOM OF DITCH, EXTEND

MINIMUM 1 FT UP SIDE SLOPES

 STONE LINED OUTLET DETAIL 

NOT TO SCALE

(
T
Y
P
.
)

4" LOAM, MULCH AND SEED

2 (TYP.)

2
4
"

1

SIZE PER PLAN

STONE FILL,

3 x CULVERT

DIAMETER,

TYPICAL

MIRAFI FILTERWEAVE FW 700

GEOTEXTILE FABRIC, OR EQUAL

EXTEND TO GROUND SURFACE

A

A

 SECTION A-A 

STONE OUTLET PROTECTION

SEE PLAN FOR STONE SIZING

AND LAYOUT.

6" GRAVEL BEDDING

1. CONSTRUCT THE LEVEL SPREADER LIP ON A ZERO PERCENT GRADE TO INSURE

UNIFORM SPREADING OF RUNOFF.

2. LEVEL SPREADER SHALL BE CONSTRUCTED ON UNDISTURBED SOIL AND NOT ON FILL

NOR ON EXISTING GRADES IN EXCESS OF 15%.

3. STONE BERMED LEVEL SPREADERS SHALL NOT BE INSTALLED IN WETLANDS SOILS

OR IN HYDROLIC SOILS GROUP D.

4. THE ENTIRE LEVEL LIP AREA SHALL BE PROTECTED BY PLACING A 3 FOOT WIDE BY

6" DEEP TROUGH AND A 2 FOOT WIDE BY 15" HIGH STONE BERM FOR THE LENTGH

OF THE IMPERVIOUS AREA OR FOR A MINIMUM OF 10 FEET.

5. THE ENTRANCE CHANNEL TO THE LEVEL SPREADER SHALL NOT EXCEED A 1 PERCENT

GRADE FOR AT LEAST 50 FEET BEFORE ENTERING INTO THE SPREADER.

6. THE FLOW FROM THE LEVEL SPREADER SHALL OUTLET ONTO STABILIZED AREAS.

WATER SHOULD NOT RE-CONCENTRATE IMMEDIATELY BELOW THE SPREADER.

7. PERIODIC INSPECTION AND REQUIRED MAINTENANCE SHALL BE PERFORMED.

 LEVEL LIP SPREADER INSTALLATION 

 LEVEL SPREADER DETAIL 

STONE BERMED

LEVEL LIP

SPREADER

SOURCE: ROCKINGHAM COUNTY CONSERVATION SERVICE
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6" MIN.
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3'

2
'

2

1

SHALLOW

TROUGH

1
5
"

 TEMPORARY DEWATERING FILTER PAD DETAIL 

KEY HAYBALES INTO

GROUND

STRING BINDER

UNDISTURBED

GROUND

MINIMUM 6" OF CRUSHED STONE

BEDDING FOR SEDIMENT SOCK

OR FILTER BAG

NO SCALE

UNTREATED

WATER FROM

DEWATERING

PUMP

OFFSET BASIN MINIMUM 20' FROM

WETLAND OR SURFACE WATER
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R
I
S
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D
 
B
O

U
N

D
A
R
Y

NOTE:

1. DESIGN INTENT FOR TEMPORARY DEWATERING FILTER PAD IS TO ENHANCE PUMP WATER QUALITY PRIOR TO INFILTRATION

INTO UNDISTURBED GROUND.

2. CONTRACTOR TO OPERATE PUMPS AND SIZE TEMPORARY DEWATERING FILTER PAD TO ENCOURAGE INFILTRATION AND

PREVENT DISCHARGE TO SURFACE WATERS OR WETLANDS. USE ADDITIONAL SEDIMENT CONTROLS AS NEEDED

3. COVERAGE UNDER EPA'S CONSTRUCTION DEWATERING GENERAL PERMIT OR CONSTRUCTION GENERAL PERMIT MUST BE

OBTAINED IF DEWATERING ACTIVITIES RESULT IN A DISCHARGE TO SURFACE WATERS OR WETLANDS.

SEDIMENT SOCK OR FILTER BAG
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LIMIT OF PERMITTED

EARTH/WETLAND DISTURBANCE

TOP OF BANK

TEMPORARY DIVERSION DAM

FLOW

4' x 8' PLYWOOD OR 6 MIL POLY SHEETING

FOR FLOW DISSIPATION, LOCATED SUCH

THAT WATER DOES NOT RE-ENTER WORK

AREA

TOP OF BANK

STREAM

CHANNEL BED

FLOW

INSTALL PLASTIC SHEETING AS

NEEDED TO MINIMIZE SEEPAGE

TO WORK AREA

WORK AREA

SEE TEMPORARY

DEWATERING FILTER PAD

DETAIL FOR SUGGESTED

METHOD OF TREATING

WATER PUMPED FROM

WORK AREA. DO NOT

DISCHARGE UNTREATED

WATER FROM WORK AREA.

 SECTION VIEW 

PLAN VIEW 

 WORK AREA STREAM BYPASS DETAIL 

NOT TO SCALE

TEMPORARY DIVERSION

DAM. SAND BAGS OR BULK

BAGS OR APPROVED EQUAL

NOTE: PERFORM STREAM WORK DURING

PERIODS OF LOW FLOW -- REFER TO SWPPP

3.5' MIN

EROSION STONE FILL

MIRAFI FILTERWEAVE FW700

GEOTEXTILE FABRIC OR

APPROVED EQUAL

MIRAFI FILTERWEAVE FW700

GEOTEXTILE FABRIC OR

APPROVED EQUAL

F
L
O

W

STONE HEADWALL

18" HIGH COMPACTED

EARTH BERM TYPICAL

END STONE LINED DITCH

BEGIN STONE LINED

DITCH

 PLAN 

MINIMUM 5' DIAMETER EROSION

TYPE STONE OUTLET PROTECTION

UNLESS OTHERWISE SPECIFIED ON

DESIGN PLANS.  NOT APPLICABLE

IN LEDGE.

F

L
O

W

F
L
O

W

1

1 1

1

NATIVE SOIL

16'

STONE FILL

PER PLANS

8

'

4

'

FLOOR

NOT TO SCALE

STONE DEPTH TABLE:

USED FOR OUTLET PROTECTION

TYPE SIZE DEPTH

CLASS A 28+" 42"

CLASS B 12"-28" 36"

EROSION 4.2"-12" 18"

CLASS C 0"-4.2" 12"

S

L

O

P

E

 

2

-

4

%

30°'

WATER BAR SPACING.

 SEE TABLE.

18" TALL

CHECK DAM

MIN. 12"

R
O

A
D

 
G

R
A
D

E
 
%

NOTE:

DO NOT DIRECT FLOW TO

WETLANDS OR STREAMS

 WATER BAR DETAIL 

NOT TO SCALE

 PLAN VIEW 

 SECTION VIEW 

ROAD GRADE DISTANCE 

(%) BETWEEN

WATER BARS

(FT)

2 250

5 135

10 80

15 60

20 50

R

O

A

D

 

G

R

A

D

E

COMPACT

 WATER BAR SPACING TABLE 

NOT TO SCALE

 HAY BALE CHECK DAM (HCD)

HAND PACK LOOSE HAY

TO FILL GAPS BETWEEN 

HAY BALES

 SECTION VIEW 

CHANNEL TOP OF BANK

4"MIN.

FLOW 

PLAN VIEW 

MIRAFI FILTERWEAVE FW 700

GEOTEXTILE FABRIC, OR EQUAL

EXTEND TO GROUND SURFACE.
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ELEV.: 616.00

ELEV.: 622.00

50 YEAR STORM WATER SURFACE ELEVATION

EXT. DET. / WATER QUALITY VOLUME

MICRO POOL

EMBANKMENT CREST

ELEV: 627.0

EMERGENCY SPILLWAY

ELEV: 625.90

1.3" ROUND ORIFICE FOR

EXTENDED DRAWDOWN

INV. ELEV: 620.5

>10% WQV

OVERFLOW SPILLWAY

ELEV.: 624.25

LINED WITH EROSION

STONE

FOREBAY

I
N

F
L
O

W

 INTERCONNECTION STATION

MICROPOOL EXTENDED

DETENTION POND MP1

NOT TO SCALE

>10% WQV

SEE PLAN FOR

DITCH INLET

STONE MASONRY

HEAD WALL

1' MIN

FREEBOARD

15" HDPE CULVERT WITH STONE

MASONRY HEADWALL

INV. IN ELEV.: 620.5

INV. OUT ELEV.: 606.0

L = 99', S = 0.146

RIPRAP

APRON

OUTLET PROTECTION SEE

PLAN SHEET FOR STONE

SIZE

STANDARD COUPLING

BAND CONNECTION

 SECTION VIEW ELEVATION VIEW

POND

NO.

D

(IN.)

D1

(IN.)

D2

(IN.)

DETENTION POND 13P 6 0.75 N/A

12 6.0 N/A

DIMENSIONS TABLE POND ORIFICE

HDPE ORIFICE END PLATE DETAIL

D

D1

D2

INV. ELEV. B

INV. ELEV. A

ELEV

A

1970.0

1355.02

ELEV

B

1970.0

N/A

HDPE END CAP DRILL

ORIFICE DIAMETER

PER TABLE

NOTE: HDPE ORIFICE

PLATES LES THAN 6"

IN DIAMETER

REQUIRE DEBRIS

CAGE SEE HDPE

DEBRIS CAGE DETIAL

ON THIS SHEET.

 ELEVATION 

HDPE STRUCTURAL PLASTIC  1/4" PLATE

AND GRATING WITH 1" HOLES AND A

MIN. OF 30% OF OPENING AREA

MANUFACTURED BY PLASTIC  SOLUTIONS

INC. OR EQUAL.

FINISH GRADE

1
1

 SECTION 

HDPE STRUCTURAL PLASTIC  1/4" PLATE

AND GRATING WITH 1" HOLES AND A

MIN. OF 30% OF OPENING AREA

MANUFACTURED BY PLASTIC  SOLUTIONS

INC. OR EQUAL.

1/4" HDPE STRUCTURAL PLATE BOLTED

TO STRUCTURE

BMP ORIFICE

3"

END CAP

HDPE CULVERT

CONCRETE

HEADWALL

HDPE DEBRIS CAGE  DETAIL

NOT TO SCALE

NOT TO SCALE

SHRUB PLANTING LIST

HB HIGH BUSH BLUEBERRY                     1GAL/CONT               

VIBURNUM (AMERICAN CRANBERRY)  1GAL/CONT               AC

RED OSIER DOGWOOD                      1GAL/CONT              ROD

5

POUNDS PER ACRE

10%

TOTAL IN %          SPECIES

BAILEYS SEDGE

MICROPOOL EXTENDED DETENTION POND SEEDING RATES:

TUCKERMANS SEDGE 5% 2.5

2.55%TUSSOCK SEDGE

BLUEFLAG IRIS 10% 2.5

OBL

2.55%CANADA RUSH

12 LBSPICKERAL WEED

FACW WOOL GRASS 10% 5

45%OHIO SPIDER WORTFAC

CONSERVATION MIX 50% 25

50

 SEED ENTIRE POND INCLUDING FLOOR BOTTOM

 SEEDING MIX AVAILABLE FROM "ERNST SEEDS",

   MEADVILLE, PA, 800-873-3321 OR EQUAL

SHRUB PLANT SPACING

FOREBAY

6'-0" MIIN.

3 ROD

6'-0" MIN

3 HB

6'-0" MIIN.

3 ROD

SEEDING LIMITS FOR

EXTEND DETENTION

STORM WATER FLOW

LINE

 INTERCONNECTION STATION MICROPOOL EXTENDED DETENTION POND ,

FOREBAY AND OUTLET PLANTING PLAN

NOT TO SCALE

MICRO POOL

6'-0" MIN

5 AC

INLET SIDE

OUTLET SIDE

EMERGENCY SPILLWAY

ELEV.:1356.40

EMBANKMENT CREST

ELEV.:1358.00
1' MIN

FREEBOARD

A

A

E.S.H.W.T.

ELEV.: 1350.0

ELEV.: 1354.00

ELEV.: 1353.00

ELEV.: 1357.50

>25% WQV

FOREBAY

50 YEAR STORM ELEVATION: 1356.86

O&M BUILDING SURFACE SAND FILTRATION POND

NOT TO SCALE

ELEV.: 1351.08

NATIVE SOIL

 SECTION A-A 

NATIVE SOIL

18" SAND

FILTER

MIXTURE SEE

TABLE 4.3.2

3" OF 3/8" PEA

GRAVEL

1" GRAVEL

DEBRIS SCREEN

ELEV: 1356.40

1

3

TOP OF BERM ELEV: 1358.0

10'-0"

MIRAFI FW700 GEOTEXTILE

FABRIC, OR EQUAL

EMERGENCY SPILLWAY

BROAD CRESTED WEIR

LINED WITH EROSION STONE

EMERGENCY SPILLWAY

ELEV.:635.0

EMBANKMENT CREST

ELEV.:636.5

1' MIN

FREEBOARD

A

A

18" SAND FILTER MIXTURE, SEE TABLE 4.3.2

E.S.H.W.T.

ELEV.: 629.5

ELEV.: 632.5

ELEV.: 636.00

>25% WQV

FOREBAY

OVERFLOW SPILLWAY

LINED WITH EROSION

STONE

50 YEAR STORM ELEVATION: 633.92

SUBSTATION SURFACE SAND

FILTRATION POND INF1

NOT TO SCALE

ELEV.: 630.67

NATIVE SOIL

ELEV: 635.0

1

3

TOP OF BERM ELEV: 636.5

MIRAFI FW700 GEOTEXTILE

FABRIC, OR EQUAL

EMERGENCY SPILLWAY

BROAD CRESTED WEIR

LINED WITH EROSION STONE

EXTENDED DETENTION ELEV. 633.50

STONE MASONRY

HEAD WALL

12" HDPE CULVERT W/ STONE MASONRY

HEADWALL

INV. IN ELEV.: 633.15

INV. OUT ELEV.: 625.50

L = 38', S = 0.201

OUTLET PROTECTION SEE

PLAN SHEET FOR STONE

SIZE

ELEV.: 632.0

ELEV.: 633.5

 75% WATER QUALITY VOLUME = 1,947 CF AT ELEV. 632.95

STONE MASONRY

HEAD WALL

12" HDPE CULVERT WITH END CAP AND

W/ STONE MASONRY HEADWALL

6" INV. ORIFICE ELEV.: 1355.02

12" INV. IN ELEV.: 1355.02

12" INV. OUT ELEV.: 1354.00

L = 35', S = 0.029

OUTLET PROTECTION SEE

PLAN SHEET FOR STONE

SIZE

VOLUME =

> OR = 75 % WATER QUALITY VOLUME

6" ORIFICE IN END CAP ELEV:

1355.02

M
I
N

.

1
8
"

12"

M
I
N

.

1
8
"

2

:

1

L

C

2

:

1

O&M FILTRATION POND

ELEV.: 1970.0

I
N

F
L
O

W

SEE PLAN FOR

INLET

RIPRAP

APRON

EMERGENCY SPILLWAY

ELEV.:1980.1

EMBANKMENT CREST

ELEV.:1981.1

1' MIN

FREEBOARD

OUTLET PROTECTION SEE

PLAN SHEET FOR STONE

SIZE

DETENTION POND AT TURBINE E-1

NOT TO SCALE

0.75" ORIFICE FOR LOW FLOW

WITH DEBRIS CAGE OR SCREEN

SEE DETAIL

ELEV: 1970.00

6" HDPE CULVERT W/ END CAP

CUT 0.75" ORIFICE IN END CAP

INV. IN ELEV.: 1970.0

INV. OUT ELEV.: 1969.0

L = 55', S = 0.018

6" HDPE CULVERT

INV. IN ELEV.: 1977.0

INV. OUT ELEV.: 1971.00

L = 34.83', S = 0.172

TOP OF CONCRETE

ELEV.:625.90

12" ROUND ORIFICE

INV. ELEV.:623.40

OUTLET CONTROL STRUCTURE #2

SEE DETAIL THIS SHEET

15" HDPE ELEV.:620.50

15" HDPE

OUTLET CONTROL STRUCTURE

4'-0" MIN.

INV. OUT: 620.50

TRASH RACK DETAIL

PRECAST CONCRETE STRUCTURE

FRONT VIEW

SIDE VIEW

PROPOSED TRASH RACK

w/ 4" SQUARE OPENINGS.

WELD TO STEEL PLATE

(USE 5/8" ROD).

36"X36"X1/2" THICK

STEEL PLATE W/ 32"

ORIFICE IN PLATE

4"

CAST IN 1/2"∅
BOLTS. LEAVE 1-1/2" MIN.

OF BOLT THREAD BEYOND

FACE OF STRUCTURE (TYP.)

8 BOLTS TOTAL

30" DIAM.

OPENING IN

CONCRETE

 STRUCTURE

3/8" STEEL PLATE (12"x12")

WATERTIGHT WEIR

ELEV.:

617.50

SUMP

INV.: 620.50

RIM ELEV.: 625.90

TOP OF WEIR

ELEV.: 625.90

6'X6'X1'

CONCRETE

BASE

ORIFICE PLATE DETAIL

NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

30" DIAM.

OPENING IN CONCRETE

STRUCTURE

ELEV.: 623.40

TOP OF WEIR ELEV.: 625.90

OUTLET CONTROL STRUCTURE 

TRASH RACK

ORIFICE PLATES

36"x36"x1/2" THICK STEEL

PLATE W/32" ORIFICE IN

PLATE

PROPOSED TRASH RACK w/4"

SQUARE OPENINGS.

WELD TO STEEL PLATE.

USE 5/8" ROD

WATERTIGHT WEIR

1.3" DIAM. BOND OUT

6" DIAM. BOND OUT

12" DIAM. BOND OUT

ELEV.: 620.50

1.3" ROUND ORIFICE

12" ROUND ORIFICE

18" SAND FILTER MIXTURE, SEE TABLE 4.3.2

6" CONCRETE APRON, 2' WIDE X 1.5'

DEEP WITH #4 REBAR, 12"x12" SPACING

FOR 12" DIAMETER HDPE.

OVERFLOW SPILLWAY

LINED WITH EROSION

STONE
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 TYPICAL LAYDOWN / MATERIAL STOCKPILE AREA 

NOT TO SCALE

2

1

1

2

POST CONSTRUCTION

REMOVE TOP 6" AND

REPLACE WITH 6" LOAM,

THEN SEED AND MULCH

STONE LINED DITCH

(SEE DETAIL)

S

O

I

L

 

S

L

O

P

E

2 (TYPICAL)

1

4" LOAM AND SEED

*

* UNLESS OTHERWISE

NOTED ON PLANS

COMMON ROAD

BORROW OR

EXISTING GRADE

3" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

18" BASE GRAVEL

(NHDOT ITEM 304.2)

VARIES

FILL SECTION

CUT SECTION

GENERAL NOTES:

1. CONTRACTOR TO INSTALL

EROSION CONTROL MEASURES

IF THESE AREAS ARE TO BE

UTILIZED AS MATERIAL

STOCKPILES.

2. ALL AREAS NOT NOTED AS

PERMANENT SHALL BE

RECLAIMED, SEE DETAIL.

OVERALL WIDTH VARIES, SEE PLANS FOR SIZE AND LOCATION

COMMON ROAD BORROW - HANDLE MATERIAL IN

ACCORDANCE WITH TERRACON REPORT ENTITLED

"PRELIMINARY GEOTECHNICAL ENGINEERING REPORT,

WILD MEADOWS WIND", DATED SEPTEMBER 9, 2012,

LATEST REVISION.

4" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

12" BASE GRAVEL

(NHDOT ITEM 304.2)

STONE LINED DITCH

(SEE DETAIL)

2

1

2

1

EXISTING GRADE

PROPOSED GRADE

PROPOSED GRADE

EXISTING GRADE

EXISTING GRADE

PROPOSED GRADE

COMMON ROAD BORROW - HANDLE MATERIAL IN

ACCORDANCE WITH TERRACON REPORT ENTITLED

"PRELIMINARY GEOTECHNICAL ENGINEERING REPORT,

WILD MEADOWS WIND", DATED SEPTEMBER 9, 2012,

LATEST REVISION.

COMMON ROAD BORROW - HANDLE MATERIAL IN

ACCORDANCE WITH TERRACON REPORT ENTITLED

"PRELIMINARY GEOTECHNICAL ENGINEERING REPORT,

WILD MEADOWS WIND", DATED SEPTEMBER 9, 2012,

LATEST REVISION.

SUBSTATION SURFACE - 4" SUBSTATION SURFACE COURSE

STONE LINED V-DITCH

(SEE DETAIL)

STONE LINED DITCH

(SEE DETAIL)

15" HDPE

CULVERT

2

1

2

1

1

1

1

1

12" BASE GRAVEL

6" IN LEDGE

(NHDOT ITEM 304.2)

12" BASE GRAVEL

(6" IN LEDGE)

(NHDOT ITEM 304.2)

ENTRANCE DRIVE

BUILDING FOUNDATION

TO BE PLACED AND BACKFILLED

WITH STRUCTURAL FILL

0

SCALE IN FEET

HH H H

0 VV V V

804010 20

1682 4

0

SCALE IN FEET

HH H H

0 VV V V

804010 20

1682 4

SECTION A-A'     OPERATIONS AND MAINTENANCE FACILITY

STA: 0+00 to STA: 3+47 

SECTION B-B'     SUBSTATION

STA: 0+00 to STA: 2+49 

SECTION C-C'     INTERCONNECTION STATION

STA: 0+00 to STA: 2+74

2" AASHTO #57

AGGREGATE

12" BASE GRAVEL

(NHDOT ITEM 304.2)

4" CRUSHED GRAVEL

(NHDOT ITEM 304.3)

2" AASHTO #57

AGGREGATE

AASHTO #57 AGGREGATE

SIEVE (PERCENTAGE PASSING BY WEIGHT)

1-1/2"-----------------100

1"----------------------95-100

1/2"--------------------25-60

#4----------------------1-10

#200-------------------0-2

SUBSTATION SURFACE - 4" SUBSTATION SURFACE COURSE
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18"∅ CONCRETE FILLED

SONOTUBE, TYPICAL

6"∅ PAINTED STEEL POST,

TYPICAL

4'

5' BURY

CHAIN AND LOCK

HINGED, PAINTED STEEL GATE

NOT TO SCALE

 GATE DETAIL 

12'-0"

SCH 40 STEEL TOP RAIL

1

1

4

"∅

NOT TO SCALE

 CHAIN LINK FENCE DETAIL   

1'-6"

6
"

3
'
-
6
"

SCH 40 STEEL POST

2"∅ FOR LINE

2

1

2

"∅ FOR CORNER

3

1

2

"∅ FOR GATE

2" MESH x 11 GAUGE x 6' GALVANIZED

STEEL CHAIN LINK FENCE.  MUST

MEET FEDERAL SPECIFICATION

RRP191 AND ASTM A392 CLASS 1

TENSION WIRE ALONG BOTTOM

CONCRETE POST FOOTING,

PROVIDE 2500 PSI

CONCRETE (MIN)

1'-0"

FIXED ARM WITH 3

STRANDS BARBED WIRE

10'-0" MAX.

SCH 40 STEEL

BRACE (TYP.) 1

1

4

"∅

45°

6'-0"

12" WIDE DOUBLE

SWING STEEL GATE

WITH LOCK AND CATCH

SCH 40 STEEL GATE

FRAME 1

1

2

"∅

PLAN

ELEVATION

NOT TO SCALE

 CONCRETE BOLLARD DETAIL   
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 NOTES  

NOT TO SCALE

 STONE CHECK DAM DETAIL 

1. CONSTRUCT STONE CHECK DAMS IN AREAS OF CONCENTRATED FLOW OR AS NECESSARY.

2. CONSTRUCT SPILLWAY IN CENTER OF STONE CHECK DAM 6" BELOW TOP OF CHANNEL.

3. THE MAXIMUM SPACING BETWEEN THE STRUCTURES SHOULD BE SUCH THAT THE TOE OF

THE UPSTREAM STRUCTURE IS AT THE SAME ELEVATION AS THE SPILLWAY ELEVATION OF

THE DOWNSTREAM STRUCTURE, THIS WILL VARY DEPENDING ON THE SLOPE OF THE

CHANNEL.

4. STONE CHECK DAMS SHALL CONSIST OF A WELL GRADED MIXTURE OF 2" - 3" STONE.

5. REMOVE STONE CHECK DAMS AND ANY ACCUMULATED SILT IN CHANNEL ONCE PERMANENT

CHANNEL LININGS HAVE BEEN ESTABLISHED AND STABILIZED.
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 PROFILE VIEW  

2"-3" STONE, TYP.

24",TYP.

 SECTION VIEW 

6"

SEE NOTE 3
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 MULCH NETTING DETAIL 

NO SCALE

3" OVERLAP WHEN

LAPPING ROLLS

STAPLE ALL EDGES ON

12" CENTERS

NO STAPLES ARE TO BE OVER 24" APART

(CENTER TO CENTER)

ALL STAPLES TO BE 6 INCH STAPLES

6" FOLDED UNDER TOP (&

BOTTOM) OF SLOPE

STAPLE ALL EDGES ON

12" CENTERS

6" OVERLAP WHEN

JOINING ROLLS

STAPLES ARE 12" APART  ON

INSIDE EDGES
6" FOLDED UNDER BOTTOM (&

TOP) OF SLOPE

24"

MAX.

2
4
"

M
A
X
.

SOURCE: USDA SOIL CONSERVATION SERVICE

INSTALLATION NOTES:

1.  AREA CHOSEN FOR STOCKPILING OPERATIONS

SHALL BE DRY AND STABLE.

2.  MAXIMUM SLOPE OF STOCKPILE SHALL BE 2:1.

3.  EACH PILE SHALL BE SURROUNDED WITH

EITHER SILT FENCING OR HAYBALES AND THEN

STABILIZED WITH VEGETATION OR COVERED

WITHIN 14 DAYS OF WHEN SOIL IS PLACED.

MINIMUM

SLOPE

STABILIZE ENTIRE PILE WITH

VEGETATION OR COVER

2 MAXIMUM

1

STRAWBALES

OR

SILT FENCE

MINIMUM

SLOPE

NOT TO SCALE

 SOIL STOCKPILING DETAIL 

SOIL STOCKPILING IS TO BE USED WHERE TOPSOIL

IS NECESSARY FOR REGRADING AND VEGETATING

DISTURBED AREAS.

TEMPORARY STOCKPILE STABILIZATION MEASURES

INCLUDE VEGETATIVE COVERS, MULCH,

NON-VEGETATIVE COVERS, AND PERIPHERAL

SEDIMENT TRAPPING BARRIERS.  THE

STABILIZATION MEASURE(S) SELECTED SHOULD BE

APPROPRIATE FOR THE TIME OF YEAR, SITE

CONDITIONS, AND REQUIRED PERIOD OF USE.

1.  WOVEN WIRE FENCE TO BE

FASTENED SECURELY TO FENCE

POSTS WITH WIRE TIES OR

STAPLES.

2.  FILTER CLOTH TO BE FASTENED

SECURELY TO WOVEN WIRE

FENCE WITH TIES SPACED

EVERY 24" AT TOP, MID

SECTION,  AND BOTTOM.

3.  WHEN TWO SECTIONS OF

FILTER CLOTH ADJOIN EACH

OTHER, THEY SHALL BE

OVERLAPPED BY 6 INCHES,

FOLDED AND STAPLED.

4.  MAINTENANCE SHALL BE

PERFORMED AS NEEDED AND

MATERIAL REMOVED WHEN

"BULGES" DEVELOP IN THE SILT

FENCE, OR MATERIAL IS WITHIN

8" FROM TOP OF ANY PORTION

OF THE FILTER CLOTH.

5. A STUMP GRINDING BERM OF

EQUIVALENT HEIGHT AND 3' - 4'

WIDE AT ITS BASE WILL BE

CONSIDERED AN EQUIVALENT

ALTERNATIVE TO SEDIMENT

FENCE

MIN. 16" INTO GROUND
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FLOW

FLOW

36" MIN. FENCE POSTS, DRIVEN

WITH FILTER CLOTH OVER

MAX. 6" MESH SPACING)

(14-1/2 GA. MIN.,

WOVEN WIRE FENCE

UNDISTURBED GROUND

 CONSTRUCTION NOTES FOR SEDIMENT FENCE 

FLOW

1
6
"

 SEDIMENT FENCE (SF)

NO SCALE

WHEN SLOPE LENGTH EXCEEDS 20'

(NOT 20' VERTICAL) INSTALL NORTH

AMERICAN GREEN S150BN NETTING,

OR EQUAL, OVER HUMUS PRIOR TO

SEEDING. KEY IN AT TOP AND

BOTTOM OF SLOPE. (NOTE: FABRIC

TO BE INSTALLED AS PER

MANUFACTURER'S

RECOMMENDATIONS)

EXISTING GRADE,

TYP.

SEED SLOPE FOLLOWING

PLACEMENT OF HUMUS /

STUMP GRINDINGS

INSTALL MIN. 6" OF HUMUS

MATERIAL OR STUMP

GRINDINGS OVER COMMON

ROAD BORROW

 VEGETATED SLOPE DETAIL 

NOT TO SCALE

 ROCK BORROW SLOPE DETAIL 

NOT TO SCALE

1

2 TYP.

1

EXISTING GRADE,

TYP.

ROCK BORROW

(SEE SPEC)

TRAP ROCK SANDWICH TO EXTEND

UP BACK SLOPE TO INTERCEPT

SEEPS FROM WETLANDS, AND

WHERE NEEDED

NOT TO SCALE

ROCK SANDWICH DETAIL 

12" (MIN.)

FILL SLOPE

S

E

E

P

S

1

VARIES

SLOPE AND DITCH SURFACING PER PLANS

DRAINAGE STONE AT EXTENT

OF FILL LIMITS TO BE OPEN

(NOT COVERED BY FABRIC)

BOTTOM LAYER OF MIRAFI MAY BE

ELIMINATED IN SELECT AREAS AS

DETERMINED BY FIELD ENGINEER

WHERE SUBGRADE IS ROCK OR

OTHER SOLID BASE

EXISTING GROUND

BOTTOM OF TRAP ROCK SANDWICH

TO ALIGN WITH BOTTOM OF RIPRAP

IN DITCH AND TO BE OPEN TO

DITCH STONE

NOTE:

ROCK SANDWICH CROSS DRAINAGE TO BE USED IN ALL AREAS

WHERE ROADS ARE CONSTRUCTED THROUGH WETLANDS EXCLUDING

STREAM CHANNELS AND WETLANDS CROSSED WITH CULVERTS.

ADDITIONAL AREAS REQUIRING THE ROCK SANDWICH MAY BE

ENCOUNTERED ONCE CONSTRUCTION COMMENCES AND WILL BE

DETERMINED BY THE FIELD ENGINEER.  ROCK SANDWICHED SHALL

BE 10 FEET WIDE (THROUGHOUT PROJECT)

TRAVELWAY

12" (MIN.) THICK D50 =3", TRAP ROCK

SANDWICH WITH MIRAFI 500X

TOP AND BOTTOM (TYP.)

HAYBALES, EARTH OR

STUMP GRINDING BERM

4
'
-
0
"

8'-0"

SUMP

A

A

2 (TYP.)

1

CHECK DAM

SOLID FLEXIBLE PIPE

(MINIMUM 8" DIAMETER) OR

HEAVY PLASTIC SHEETING

TO FORM SLUICE.

1'-0" (MIN.)

6" STONE FILL

6" STONE FILL

8'

2'

10'

MIRAFI FILTERWEAVE

FW 700 GEOTEXTILE

FABRIC, OR EQUAL

EXTEND TO GROUND

SURFACE

F
L
O

W

F

L

O

W

F

L

O

W

ALLOW 6" BETWEEN BOTTOM

OF PIPE AND STONE OUTLET

SUMP

FLOW

8'

CHECK DAM

SOLID FLEXIBLE PIPE (MINIMUM

8" DIAMETER) OR HEAVY

PLASTIC SHEETING TO FORM

SLUICE.

STABLE STONE OUTLET SUMP

SECURE PIPE WITH STAKES

AND METAL WIRE, OR BANDING

COMPACT SOIL OR OTHER LESS

PERMEABLE MATERIAL IN

VOIDS AROUND PIPE

 SECTION VIEW  A'-A'

 SLOPE DRAIN 

NOT TO SCALE

HAYBALES, EARTH OR

STUMP GRINDING BERM

ROAD CROSS-SECTION AS PER DETAILS

3'-0" MIN.

OVERLAP

NO SCALE

 SEDIMENT FENCE POCKET  

F

L

O

W

6'-0"

2'-0"

STAKED HAYBALES

SEDIMENT FENCE

EMBED FILTER CLOTH MIN. 8"

INTO GROUND, BACKFILL, AND

COMPACT
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STUMP GRINDING BERM

ROAD SURFACE

ROAD SURFACE

COMMON ROAD BORROW

LOAM AND SEED

3'-0"

2'-0"

12" MIN.

SEEPS

SEEPS

PLACE SOIL

AND COMPACT

PLACE SOIL

AND COMPACT

SPACE 6" STAPLES MAX.

2' APART ALONG TRENCH

18"

18"

1' MIN.

4" GRAVEL BEDDING

OR

6" STAPLES 2' O.C.

STONE SIZING PER PLANS

OR AS DIRECTED BY ENGINEER

MIRAFI FW700 GEOTEXILE

OR APPROVED EQUAL

 GROUND WATER SEEP SLOPE DETAIL 

NOT TO SCALE

MIN. 1' TRENCH DEPTH FOR

EACH 20' OF SLOPE LENGTH

UP TO 4' MAX. TRENCH DEPTH

1-1/2,

TYP.

SEE ROCK SANDWICH DETAIL FOR

CONVEYANCE INTEGRATION

SEE GROUND WATER

SEEP DETAIL FOR

INTERCEPTION

TECHNIQUE.
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1.  PREPARE AN EROSION CONTROL PLAN OR A STORMWATER POLLUTION PREVENTION

PLAN (SWPPP), AND A USEPA NOTICE OF INTENT FORM, IN ACCORDANCE WITH

LOCAL, STATE, AND FEDERAL REQUIREMENTS.

2.  INSTALL CONSTRUCTION ENTRANCE/EXIT, SEE DETAIL.

3.  CUT AND CLEAR TREES WITHIN THE CLEARING LIMITS.

4.  INSTALL SILT FENCES, ROCK CHECK DAMS, AND OTHER APPROPRIATE EROSIONS

CONTROL MEASURES AT LOCATIONS SHOWN ON THE PLANS AND AS NEEDED. USE

TEMPORARY CULVERTS OR BRIDGES WHEN CROSSING STREAMS OR FLOWING OR

PONDED WATER WITHIN WETLANDS WITH EQUIPMENT.

5.  GRUB SITE WITHIN GRADING LIMITS.

6.  STRIP AND STOCKPILE HUMUS AND INSTALL OR ADJUST EROSION CONTROL

MEASURES.

7.  INSTALL SILT FENCE, CHECK DAMS, HAYBALES, AND SEDIMENT TRAPS AS REQUIRED.

8.  CONSTRUCT PERMANENT STORMWATER CONTROLS AS SOON AS PRACTICAL.  DO NOT

DIRECT STORMWATER TOWARD TREATMENT SWALES, DITCHES AND LEVEL

SPREADERS UNTIL THEY HAVE BEEN STABILIZED.

9.  PROCEED WITH WORK, LIMITING THE DURATION OF DISTURBANCE.  THE MAXIMUM

WORK UNIT AREA SHALL BE THIRTY ACRES IN SIZE. THE MAXIMUM LENGTH OF TIME

FROM INITIAL DISTURBANCE THAT A WORK UNIT MAY BE LEFT UNSTABILIZED IS 45

DAYS.

10.  BEGIN SEEDING AND MULCHING IMMEDIATELY AFTER GRADING.  ALL DISTURBED

AREAS SHALL BE STABILIZED WITH APPROVED METHODS WITHIN 72 HOURS OF

ACHIEVING FINISHED GRADE, OR IF SURFACE WILL NOT BE RE-DISTURBED WITHIN 14

DAYS. IF THE END OF THE 72 HOUR PERIOD FALLS ON A WEEKEND, SUCH SURFACES

WILL BE SEEDED DURING THE NEXT WORKING DAY.

      AN AREA SHALL BE CONSIDERED STABLE IF ONE OF THE FOLLOWING HAS OCCURRED:

A) BASE COURSE GRAVELS HAVE BEEN INSTALLED IN ROADWAYS AND AREAS TO

BE PAVED;

B) A MINIMUM OF 85% VEGETATED GROWTH HAS BEEN ESTABLISHED;

C) A MINIMUM OF 4" OF NON-EROSIVE MATERIAL SUCH AS STONE RIPRAP OR 

STUMP GRINDINGS HAS BEEN INSTALLED; OR

D) EROSION CONTROL BLANKETS HAVE BEEN PROPERLY INSTALLED.

11.  INSPECT EROSION CONTROL MEASURES ON A DAILY BASIS AND AFTER EVERY 0.5

INCHES OF PRECIPITATION.  MAINTAIN SILT FENCE, SEDIMENT TRAPS, HAY BALES,

ETC., AS NECESSARY TO PREVENT SEDIMENT OR TURBIDITY FROM ENTERING

WETLANDS OR STREAMS.

12.  INSTALL FINISH COURSE GRAVEL ON  ROADWAYS AND/OR PARKING AREAS.

13.  PLACE HUMUS, SEED AND MULCH ON ALL SURFACES TO BE RECLAIMED.

14.  COMPLETE ALL REMAINING PERMANENT EROSION CONTROL STRUCTURES.

15.  MONITOR THE SITE AND MAINTAIN STRUCTURES AS NEEDED UNTIL STABILIZATION

IS ACHIEVED.

 CONSTRUCTION SEQUENCE 

 SEEDING RECOMMENDATIONS 

 EROSION CONTROL GENERAL NOTES 

A. KEEP SITE MODIFICATION TO A MINIMUM

1.  EXPOSE AREAS OF BARE SOIL TO EROSIVE ELEMENTS FOR THE SHORTEST TIME POSSIBLE.

2.  SAVE AND PROTECT DESIRABLE EXISTING VEGETATION WHERE POSSIBLE.  ERECT BARRIERS TO PREVENT

DAMAGE FROM CONSTRUCTION EQUIPMENT.

3.  LIMIT THE GRADES OF SLOPES SO VEGETATION CAN BE EASILY ESTABLISHED AND MAINTAINED.

4.  AVOID SUBSTANTIAL INCREASE IN RUNOFF LEAVING THE SITE.

B. MINIMIZE POLLUTION OF WATER DURING CONSTRUCTION ACTIVITIES

1.  STOCKPILE HUMUS REMOVED FROM CONSTRUCTION AREA AND SPREAD OVER ANY DISTURBED AREAS PRIOR

TO REVEGETATION.  TOPSOIL STOCKPILES MUST BE PROTECTED FROM EROSION.

2.  PROTECT BARE SOIL AREAS EXPOSED BY GRADING ACTIVITIES WITH TEMPORARY VEGETATION OR MULCHES.

3.  USE SEDIMENT TRAPS TO TRAP DEBRIS AND SEDIMENT WHICH WILL PREVENT THESE MATERIALS FROM

MOVING OFF SITE.

4. WHERE EARTH DISTURBANCE OCCURS WITHIN 50 FEET OF WETLANDS OR STREAMS REDUNDANT SEDIMENT

CONTROLS MAY BE NECESSARY. SEE SWPPP.

5.  USE DIVERSIONS TO DIRECT WATER AROUND THE CONSTRUCTION AREA AND AWAY FROM EROSION PRONE

AREAS TO POINTS OF SAFE DISPOSAL.

6.  USE TEMPORARY CULVERTS OR BRIDGES WHEN CROSSING STREAMS OR FLOWING OR PONDED WATER

WITHIN WETLANDS WITH EQUIPMENT.

7.  PLACE CONSTRUCTION FACILITIES, MATERIALS, AND EQUIPMENT STORAGE AND MAINTENANCE AREAS AWAY

FROM DRAINAGE WAYS.

C. PROTECT AREA AFTER CONSTRUCTION.

1.  ESTABLISH GRASS OR OTHER SUITABLE VEGETATION ON ALL DISTURBED AREAS.  SELECT SPECIES ADAPTED

TO THE SITE CONDITIONS AND THE FUTURE USE OF THE AREA.  FINAL GRADES SHALL BE SEEDED WITHIN 72

HOURS OF ACHIEVING FINISH GRADES, OR IF SURFACE WILL NOT BE RE-DISTURBED WITHIN 14 DAYS. IF THE

END OF THE 72 HOUR PERIOD FALLS ON A WEEKEND, SUCH SURFACES WILL BE SEEDED DURING THE NEXT

WORKING DAY. THE PROJECT SHALL BE MANAGED IN A MANNER THAT MEETS THE REQUIREMENTS AND

INTENT OF RSA 430:43 AND CHAPTER AGR 3800 RELATIVE TO INVASIVE SPECIES.

2.  MAINTAIN VEGETATED AREAS USING PROPER VEGETATIVE 'BEST MANAGEMENT PRACTICES' DURING THE

CONSTRUCTION PERIOD.

3.  MAINTAIN NEEDED STRUCTURAL 'BEST MANAGEMENT PRACTICES' AND REMOVE SEDIMENT FROM DETENTION

PONDS AND SEDIMENT BASINS AS NEEDED.

4.  DETERMINE RESPONSIBILITY FOR LONG TERM MAINTENANCE OF PERMANENT 'BEST MANAGEMENT

PRACTICES'.

1. GRADING AND SHAPING

A. EARTHEN SLOPES SHALL NOT BE STEEPER THAN 2:1; 3:1 SLOPES OR FLATTER ARE PREFERRED. WHERE

MOWING WILL BE DONE, 3:1 SLOPES OR FLATTER ARE RECOMMENDED.

2. SEEDBED PREPARATION

A. SURFACE AND SEEPAGE WATER SHOULD BE DRAINED OR DIVERTED FROM THE SITE TO PREVENT

DROWNING OR WINTER KILLING OF THE PLANTS.

B. STONES LARGER THAN 4 INCHES AND TRASH SHOULD BE REMOVED BECAUSE THEY INTERFERE WITH

SEEDING AND FUTURE MAINTENANCE OF THE AREA. WHERE FEASIBLE, THE SOIL SHOULD BE TILLED TO A

DEPTH OF ABOUT 4 INCHES TO PREPARE A SEEDBED AND MIX FERTILIZER AND LIME THOROUGHLY INTO

THE SOIL. THE SEEDBED SHOULD BE LEFT IN A REASONABLY FIRM AND SMOOTH CONDITION. THE LAST

TILLAGE OPERATION SHOULD BE PERFORMED ACROSS THE SLOPE WHEREVER PRACTICAL.

3. ESTABLISHING VEGETATION

A. LIME AND FERTILIZER SHOULD BE APPLIED PRIOR TO OR AT THE TIME OF SEEDING AND INCORPORATED

INTO THE SOIL.  IF NEEDED, LIME AND FERTILIZER MUST BE APPLIED AT AGRONOMIC RATES BASED ON

AN EVALUATION OF SOIL TESTS. FERTILIZER SHALL NOT BE APPLIED OVER FROZEN OR SNOW COVERED

GROUND AND NOT IN AREAS WITH FLOWING OR STANDING WATER.

B. SEED SHOULD BE SPREAD UNIFORMLY BY THE METHOD MOST APPROPRIATE FOR THE SITE. METHODS

INCLUDE BROADCASTING, DRILLING, AND HYDROSEEDING. WHERE BROADCASTING IS USED, COVER SEED

WITH .25 INCH OF SOIL OR LESS, BY CULTIPACKING OR RAKING. WHERE HYDROSEEDING IS USED,

SEEDING RATES SHALL BE INCREASED BY 25%. THE USE OF TACKIFIERS IN HYDROSEEDING MIXTURES IS

ENCOURAGED; GUAR GUM BASED TACIFIERS ARE PREFERRED. THE USE OF POLYMERS SHALL REQUIRE

PRIOR APPROVAL BY OWNER AND MAY REQUIRE ADVANCED APPROVAL FROM NHDES.

D. SUBSTITUTE WINTER RYE GRASS FOR ANNUAL RYE GRASS IN MIX WHEN SEEDING FROM EARLY SPRING TO

MAY 20 OR FROM AUGUST 10 TO WINTER.

1.  A CERTIFIED PROFESSIONAL IN EROSION AND SEDIMENT CONTROL OR A PROFESSIONAL ENGINEER

LICENSED IN THE STATE OF NEW HAMPSHIRE ("MONITOR") SHALL BE EMPLOYED TO INSPECT THE SITE FROM

THE START OF ALTERATION OF TERRAIN ACTIVITIES UNTIL THE SITE IS IN FULL COMPLIANCE WITH THE

ALTERATION OF TERRAIN PERMIT ("PERMIT").

2.  DURING THIS PERIOD, THE MONITOR SHALL INSPECT THE SUBJECT SITE AT LEAST ONCE A WEEK, AND IF

POSSIBLE, DURING ANY 1/2 INCH OR GREATER RAIN EVENT (I.E. 1/2 INCH OF PRECIPITATION OR MORE

WITHIN A 24 HOUR PERIOD).  IF UNABLE TO BE PRESENT DURING SUCH AS STORM, THE MONITOR SHALL

INSPECT THE SITE WITHIN 24 HOURS OF THIS EVENT.

3.  THE MONITOR SHALL PROVIDE TECHNICAL ASSISTANCE AND RECOMMENDATIONS TO THE CONTRACTOR ON

THE APPROPRIATE BEST MANAGEMENT PRACTICES FOR EROSION AND SEDIMENT CONTROLS REQUIRED TO

MEET THE REQUIREMENTS OF RSA 485-A:17 AND ALL APPLICABLE DES PERMIT CONDITIONS.

4.  WITHIN 24 HOURS OF EACH INSPECTION, THE MONITOR SHALL SUBMIT A REPORT TO DES VIA EMAIL (TO

CRAIG RENNIE AT: CRAIG.RENNIE@DES.NH.GOV).  REPORTS SHALL INCLUDE PHOTOGRAPHS OF THE SITE

THAT ARE REPRESENTATIVE OF THE PROJECT.

5.  PRIOR TO BEGINNING CONSTRUCTION, THE CONTRACTOR'S NAME, ADDRESS, AND PHONE NUMBER SHALL BE

SUBMITTED TO DES VIA EMAIL (TO CRAIG RENNIE AT: CRAIG.RENNIE@DES.NH.GOV).

 EROSION CONTROL MONITORING NOTES 

COLD WEATHER SITE STABILIZATION

REQUIREMENTS

TO ADEQUATELY PROTECT WATER QUALITY DURING COLD WEATHER

AND DURING SPRING RUNOFF, THE FOLLOWING ADDITIONAL

STABILIZATION TECHNIQUES SHALL BE EMPLOYED DURING THE PERIOD

FROM NOVEMBER 30 THROUGH MAY 1:

1. THE AREA OF EXPOSED, UNSTABILIZED SOIL SHALL BE LIMITED TO ONE ACRE AND SHALL

BE PROTECTED AGAINST EROSION BY THE METHODS DESCRIBED IN THIS SECTION PRIOR

TO ANY THAW OR SPRING MELT EVENT. THE ALLOWABLE AREA OF EXPOSED SOIL MAY BE

INCREASED IF A WINTER CONSTRUCTION PLAN, DEVELOPED BY A QUALIFIED ENGINEER

OR A CPESC SPECIALIST, IS REVIEWED AND APPROVED BY NHDES.

2. ALL PROPOSED VEGETATED AREAS HAVING A SLOPE OF LESS THAN 15% WHICH DO NOT

EXHIBIT A MINIMUM OF 85% VEGETATIVE GROWTH BY NOVEMBER 30, OR WHICH ARE

DISTURBED AFTER NOVEMBER 30, SHALL BE SEEDED AND COVERED WITH 3 TO 4 TONS

OF HAY OR STRAW MULCH PER ACRE SECURED WITH ANCHORED NETTING OR TACKIFIER,

OR 2 INCHES STUMP GRINDINGS.

3. ALL PROPOSED VEGETATED AREAS HAVING A SLOPE OF GREATER THAN 15% WHICH DO

NOT EXHIBIT A MINIMUM OF 85% VEGETATIVE GROWTH BY NOVEMBER 30, OR WHICH

ARE DISTURBED AFTER NOVEMBER 30, SHALL BE SEEDED AND COVERED WITH A

PROPERLY INSTALLED AND ANCHORED EROSION CONTROL BLANKET OR WITH A MINIMUM

4 INCH THICKNESS OF STUMP GRINDINGS.

4. INSTALLATION OF ANCHORED HAY MULCH OR STUMP GRINDINGS, SHALL NOT OCCUR

OVER SNOW OF GREATER THAN ONE INCH IN DEPTH OR THREE (3) INCHES IN DEPTH,

RESPECTIVELY.

5. INSTALLATION OF EROSION CONTROL BLANKETS SHALL NOT OCCUR OVER SNOW OF

GREATER THAN ONE INCH IN DEPTH OR ON FROZEN GROUND.

6. ALL PROPOSED STABILIZATION IN ACCORDANCE WITH NOTES 2 OR 3 ABOVE, SHALL BE

COMPLETED WITHIN A DAY OF ESTABLISHING THE GRADE THAT IS FINAL OR THAT

OTHERWISE WILL EXIST FOR MORE THAN 5 DAYS.

7. ALL DITCHES OR SWALES WHICH DO NOT EXHIBIT A MINIMUM OF 85% VEGETATIVE

GROWTH BY NOVEMBER 30, OR WHICH ARE DISTURBED AFTER NOVEMBER 30, SHALL BE

STABILIZED TEMPORARILY WITH STONE OR EROSION CONTROL BLANKETS APPROPRIATE

FOR THE DESIGN FLOW CONDITIONS, AS DETERMINED BY THE OWNER’S ENGINEERING

CONSULTANT.

8. AFTER NOVEMBER 30, INCOMPLETE ROAD OR PARKING AREAS WHERE ACTIVE

CONSTRUCTION OF THE ROAD OR PARKING AREA HAS STOPPED FOR THE WINTER

SEASON SHALL BE PROTECTED WITH A MINIMUM 3 INCH LAYER OF BASE COURSE

GRAVELS MEETING THE GRADATION REQUIREMENTS OF NHDOT STANDARD

SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION, 2006, ITEM NO. 304.1 OR 304.2.
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C. SEEDING MIX

 POUNDS

ENHANCED NHDOT SLOPE 44   PER ACRE

·ANNUAL RYE GRASS 50

·TUFTED HAIRGRASS  5

·NH SLOPE 44 MIX 60

______________________________________

TOTAL         115

4. MULCH

A. HAY, STRAW, OR OTHER MULCH SHALL BE FREE FROM INVASIVE SPECIES, AND SHOULD BE APPLIED

IMMEDIATELY AFTER SEEDING.

B. IRRESPECTIVE OF MULCH APPLICATION METHOD (BY HAND, BLOWN, OR HYDRAULICALLY) MULCH SHALL

FULLY COVER SEED AND SOIL SURFACE SUCH THAT NO SOIL IS VISIBLE

C. MULCH WILL BE HELD IN PLACE USING APPROPRIATE TECHNIQUES FROM THE BEST MANAGEMENT PRACTICE

FOR MULCHING.

5. MAINTENANCE TO ESTABLISH A STAND.

A. PLANTED AREAS SHOULD BE PROTECTED FROM DAMAGE BY FIRE, GRAZING, TRAFFIC, AND DENSE WEED

GROWTH.

B. IN WATERWAYS, CHANNELS, OR SWALES WHERE UNIFORM FLOW CONDITIONS ARE ANTICIPATED,

OCCASIONAL MOWING MAY BE NECESSARY TO CONTROL GROWTH OF WOODY VEGETATION.

ENHANCED GRAFTON COUNTY POUNDS

CONSERVATION SEED MIX   PER ACRE

·ANNUAL RYE GRASS 40

·TUFTED HAIRGRASS  5

·RED TOP  5

·GRAFTON COUNTY

 CONSERVATION SEED MIX 60

______________________________________

TOTAL        110
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(Plans Bound Separately) 



 

 

4.2 Certified Wetlands Plan
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WETLAND DELINEATION NOTES 
1. THE BOUNDARIES OF WETLANDS AND SURFACE WATERS SHOWN ON THIS PLAN WERE 

DELINEATED BETWEEN 2010 AND 2013, AND ARE CERTIFIED BY NORMANDEAU ASSOCIATES INC 
(SARAH ALLEN, NEW HAMPSHIRE CERTIFIED WETLAND SCIENTIST #83).  MULTIPLE 
NORMANDEAU WETLAND SCIENTISTS, SEVERAL OF WHOM ARE CERTIFIED, PARTICIPATED IN 
THE DELINEATIONS UNDER THE DIRECTION OF MS. ALLEN.   

2. WETLAND DELINEATIONS WERE PERFORMED IN ACCORDANCE WITH THE 1987 US ARMY CORPS 
OF ENGINEERS WETLAND DELINEATION MANUAL AND THE 2012 REGIONAL SUPPLEMENT TO 
THE US ARMY CORPS OF ENGINEERS WETLAND DELINEATION MANUAL:  NORTHCENTRAL AND 
NORTHEAST REGION. 

3. THE FLAGS PLACED TO MARK WETLAND BOUNDARIES WERE LOCATED VIA GPS CAPABLE OF 
SUB-METER ACCURACY.  DUE TO DENSE CANOPY COVER AND OTHER SITE FEATURES WHICH 
LIMIT THE SURVEY ACCURACY, SOME WETLAND BOUNDARIES MAY BE LESS ACCURATE THAN 
ONE METER. 

4. THE PORTIONS OF THE PROJECT THAT WERE FIELD SURVEYED FOR WETLANDS ARE INDICATED 
ON THE PLAN SET BY A BOLD RED LINE.  AREAS OUTSIDE OF THIS LINE HAVE NOT BEEN FIELD 
SURVEYED. 

5. THE WETLANDS AND PERENNIAL STREAM INDICATED ON THE PLANS UNDER THE ELECTRICAL 
CONNECTION ARE ESTIMATED FROM AERIAL PHOTOGRAPHY. 

See Note 5
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WETLAND DELINEATION NOTES 
1. THE BOUNDARIES OF WETLANDS AND SURFACE WATERS SHOWN ON THIS PLAN WERE 

DELINEATED BETWEEN 2010 AND 2013, AND ARE CERTIFIED BY NORMANDEAU ASSOCIATES INC 
(SARAH ALLEN, NEW HAMPSHIRE CERTIFIED WETLAND SCIENTIST #83).  MULTIPLE 
NORMANDEAU WETLAND SCIENTISTS, SEVERAL OF WHOM ARE CERTIFIED, PARTICIPATED IN 
THE DELINEATIONS UNDER THE DIRECTION OF MS. ALLEN.   

2. WETLAND DELINEATIONS WERE PERFORMED IN ACCORDANCE WITH THE 1987 US ARMY CORPS 
OF ENGINEERS WETLAND DELINEATION MANUAL AND THE 2012 REGIONAL SUPPLEMENT TO 
THE US ARMY CORPS OF ENGINEERS WETLAND DELINEATION MANUAL:  NORTHCENTRAL AND 
NORTHEAST REGION. 

3. THE FLAGS PLACED TO MARK WETLAND BOUNDARIES WERE LOCATED VIA GPS CAPABLE OF 
SUB-METER ACCURACY.  DUE TO DENSE CANOPY COVER AND OTHER SITE FEATURES WHICH 
LIMIT THE SURVEY ACCURACY, SOME WETLAND BOUNDARIES MAY BE LESS ACCURATE THAN 
ONE METER. 

4. THE PORTIONS OF THE PROJECT THAT WERE FIELD SURVEYED FOR WETLANDS ARE INDICATED 
ON THE PLAN SET BY A BOLD RED LINE.  AREAS OUTSIDE OF THIS LINE HAVE NOT BEEN FIELD 
SURVEYED. 

5. THE WETLANDS AND PERENNIAL STREAM INDICATED ON THE PLANS UNDER THE ELECTRICAL 
CONNECTION ARE ESTIMATED FROM AERIAL PHOTOGRAPHY. 
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WETLAND DELINEATION NOTES 
1. THE BOUNDARIES OF WETLANDS AND SURFACE WATERS SHOWN ON THIS PLAN WERE 

DELINEATED BETWEEN 2010 AND 2013, AND ARE CERTIFIED BY NORMANDEAU ASSOCIATES INC 
(SARAH ALLEN, NEW HAMPSHIRE CERTIFIED WETLAND SCIENTIST #83).  MULTIPLE 
NORMANDEAU WETLAND SCIENTISTS, SEVERAL OF WHOM ARE CERTIFIED, PARTICIPATED IN 
THE DELINEATIONS UNDER THE DIRECTION OF MS. ALLEN.   

2. WETLAND DELINEATIONS WERE PERFORMED IN ACCORDANCE WITH THE 1987 US ARMY CORPS 
OF ENGINEERS WETLAND DELINEATION MANUAL AND THE 2012 REGIONAL SUPPLEMENT TO 
THE US ARMY CORPS OF ENGINEERS WETLAND DELINEATION MANUAL:  NORTHCENTRAL AND 
NORTHEAST REGION. 

3. THE FLAGS PLACED TO MARK WETLAND BOUNDARIES WERE LOCATED VIA GPS CAPABLE OF 
SUB-METER ACCURACY.  DUE TO DENSE CANOPY COVER AND OTHER SITE FEATURES WHICH 
LIMIT THE SURVEY ACCURACY, SOME WETLAND BOUNDARIES MAY BE LESS ACCURATE THAN 
ONE METER. 

4. THE PORTIONS OF THE PROJECT THAT WERE FIELD SURVEYED FOR WETLANDS ARE INDICATED 
ON THE PLAN SET BY A BOLD RED LINE.  AREAS OUTSIDE OF THIS LINE HAVE NOT BEEN FIELD 
SURVEYED. 

5. THE WETLANDS AND PERENNIAL STREAM INDICATED ON THE PLANS UNDER THE ELECTRICAL 
CONNECTION ARE ESTIMATED FROM AERIAL PHOTOGRAPHY. 
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WETLAND DELINEATION NOTES 
1. THE BOUNDARIES OF WETLANDS AND SURFACE WATERS SHOWN ON THIS PLAN WERE 

DELINEATED BETWEEN 2010 AND 2013, AND ARE CERTIFIED BY NORMANDEAU ASSOCIATES INC 
(SARAH ALLEN, NEW HAMPSHIRE CERTIFIED WETLAND SCIENTIST #83).  MULTIPLE 
NORMANDEAU WETLAND SCIENTISTS, SEVERAL OF WHOM ARE CERTIFIED, PARTICIPATED IN 
THE DELINEATIONS UNDER THE DIRECTION OF MS. ALLEN.   

2. WETLAND DELINEATIONS WERE PERFORMED IN ACCORDANCE WITH THE 1987 US ARMY CORPS 
OF ENGINEERS WETLAND DELINEATION MANUAL AND THE 2012 REGIONAL SUPPLEMENT TO 
THE US ARMY CORPS OF ENGINEERS WETLAND DELINEATION MANUAL:  NORTHCENTRAL AND 
NORTHEAST REGION. 

3. THE FLAGS PLACED TO MARK WETLAND BOUNDARIES WERE LOCATED VIA GPS CAPABLE OF 
SUB-METER ACCURACY.  DUE TO DENSE CANOPY COVER AND OTHER SITE FEATURES WHICH 
LIMIT THE SURVEY ACCURACY, SOME WETLAND BOUNDARIES MAY BE LESS ACCURATE THAN 
ONE METER. 

4. THE PORTIONS OF THE PROJECT THAT WERE FIELD SURVEYED FOR WETLANDS ARE INDICATED 
ON THE PLAN SET BY A BOLD RED LINE.  AREAS OUTSIDE OF THIS LINE HAVE NOT BEEN FIELD 
SURVEYED. 

5. THE WETLANDS AND PERENNIAL STREAM INDICATED ON THE PLANS UNDER THE ELECTRICAL 
CONNECTION ARE ESTIMATED FROM AERIAL PHOTOGRAPHY. 
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WETLAND DELINEATION NOTES 
1. THE BOUNDARIES OF WETLANDS AND SURFACE WATERS SHOWN ON THIS PLAN WERE 

DELINEATED BETWEEN 2010 AND 2013, AND ARE CERTIFIED BY NORMANDEAU ASSOCIATES INC 
(SARAH ALLEN, NEW HAMPSHIRE CERTIFIED WETLAND SCIENTIST #83).  MULTIPLE 
NORMANDEAU WETLAND SCIENTISTS, SEVERAL OF WHOM ARE CERTIFIED, PARTICIPATED IN 
THE DELINEATIONS UNDER THE DIRECTION OF MS. ALLEN.   

2. WETLAND DELINEATIONS WERE PERFORMED IN ACCORDANCE WITH THE 1987 US ARMY CORPS 
OF ENGINEERS WETLAND DELINEATION MANUAL AND THE 2012 REGIONAL SUPPLEMENT TO 
THE US ARMY CORPS OF ENGINEERS WETLAND DELINEATION MANUAL:  NORTHCENTRAL AND 
NORTHEAST REGION. 

3. THE FLAGS PLACED TO MARK WETLAND BOUNDARIES WERE LOCATED VIA GPS CAPABLE OF 
SUB-METER ACCURACY.  DUE TO DENSE CANOPY COVER AND OTHER SITE FEATURES WHICH 
LIMIT THE SURVEY ACCURACY, SOME WETLAND BOUNDARIES MAY BE LESS ACCURATE THAN 
ONE METER. 

4. THE PORTIONS OF THE PROJECT THAT WERE FIELD SURVEYED FOR WETLANDS ARE INDICATED 
ON THE PLAN SET BY A BOLD RED LINE.  AREAS OUTSIDE OF THIS LINE HAVE NOT BEEN FIELD 
SURVEYED. 

5. THE WETLANDS AND PERENNIAL STREAM INDICATED ON THE PLANS UNDER THE ELECTRICAL 
CONNECTION ARE ESTIMATED FROM AERIAL PHOTOGRAPHY. 
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WETLAND DELINEATION NOTES 
1. THE BOUNDARIES OF WETLANDS AND SURFACE WATERS SHOWN ON THIS PLAN WERE 

DELINEATED BETWEEN 2010 AND 2013, AND ARE CERTIFIED BY NORMANDEAU ASSOCIATES INC 
(SARAH ALLEN, NEW HAMPSHIRE CERTIFIED WETLAND SCIENTIST #83).  MULTIPLE 
NORMANDEAU WETLAND SCIENTISTS, SEVERAL OF WHOM ARE CERTIFIED, PARTICIPATED IN 
THE DELINEATIONS UNDER THE DIRECTION OF MS. ALLEN.   

2. WETLAND DELINEATIONS WERE PERFORMED IN ACCORDANCE WITH THE 1987 US ARMY CORPS 
OF ENGINEERS WETLAND DELINEATION MANUAL AND THE 2012 REGIONAL SUPPLEMENT TO 
THE US ARMY CORPS OF ENGINEERS WETLAND DELINEATION MANUAL:  NORTHCENTRAL AND 
NORTHEAST REGION. 

3. THE FLAGS PLACED TO MARK WETLAND BOUNDARIES WERE LOCATED VIA GPS CAPABLE OF 
SUB-METER ACCURACY.  DUE TO DENSE CANOPY COVER AND OTHER SITE FEATURES WHICH 
LIMIT THE SURVEY ACCURACY, SOME WETLAND BOUNDARIES MAY BE LESS ACCURATE THAN 
ONE METER. 

4. THE PORTIONS OF THE PROJECT THAT WERE FIELD SURVEYED FOR WETLANDS ARE INDICATED 
ON THE PLAN SET BY A BOLD RED LINE.  AREAS OUTSIDE OF THIS LINE HAVE NOT BEEN FIELD 
SURVEYED. 

5. THE WETLANDS AND PERENNIAL STREAM INDICATED ON THE PLANS UNDER THE ELECTRICAL 
CONNECTION ARE ESTIMATED FROM AERIAL PHOTOGRAPHY. 



 

 

4.3 Color Coded Hydrologic Soils Group Plans 
 

A. Overall Project 
B. Substation Interconnection Station 
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SOIL DATA SOURCE

SOILS DATA WAS OBTAINED FROM THE NATURAL RESOURCES CONSERVATION SERVICE

(NRCS) WEB SOILS SURVEY (http://websoilsurvey.nrcs.usda.gov), INCLUDING SOIL MAP

UNITS, SOIL DESCRIPTIONS, HYDROLOGIC SOILS GROUP, AND DIGITAL SOIL

BOUNDARIES ON OCTOBER 16, 2012.  GRAFTON COUNTY DATA ARE VERSION 15, AUG.

27, 2012  AND  MERRIMACK COUNTY ARE VERSION 17, OCT. 27 2009.
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SOIL DATA SOURCE

SOILS DATA WAS OBTAINED FROM THE NATURAL RESOURCES CONSERVATION SERVICE

(NRCS) WEB SOILS SURVEY (http://websoilsurvey.nrcs.usda.gov), INCLUDING SOIL MAP

UNITS, SOIL DESCRIPTIONS, HYDROLOGIC SOILS GROUP, AND DIGITAL SOIL

BOUNDARIES ON OCTOBER 16, 2012.  GRAFTON COUNTY DATA ARE VERSION 15, AUG.

27, 2012  AND  MERRIMACK COUNTY ARE VERSION 17, OCT. 27 2009.
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4.4 Pre- & Post-Development Drainage Area Plans 
 

A. Overall Project 
B. Substation Interconnection Station 

C. Operation and Maintenance Building 
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